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1.0 TRAID -- WHAT AND WHY?

TRAID is intended to help solve trajectory problems.

TRAID is a family of subroutines which handle the calculation of

powered and guided trajectories and of Keplerian orbits. There are sub-

routines which integrate vehicles forward or backward in time, with thrust-

mass-lift-drag-response input by the user, with either preassigned or

computed guidance commands. Orbits may be elliptical (multiple revolutions

are allowed) or hyperbolic; transfer between integrated flight and orbital

representation is accomplished automatically.

In addition to trajectory calculations, TRAID also provides assist-

ance in the following areas:

card-data input

printed output, with standardized formats

vector- and matrix-manipulating routines

problem supervision -- e.g., printing title page,
enforcing time and page limits

miscellaneous aids -- e.g., plotting, manipulating
tabular data.

If you have a trajectory problem, TRAID can make your programming

task easier in two ways. First, your program will accomplish more per

FORTRAN statement. The second (hidden) benefit is that your program will

probably contain fewer errors, because your attention can remain concen-

trated on the problem as distinct from the "spelling."

To use TRAID, you must write a main program in FORTRAN. In this

program you must worry about two things: (1) the allocation of storage

for arrays, and (2) calling the appropriate TRAID routines to perform the

desired operations.
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2.0 TRAID PRIMER

This section is designed to acquaint the reader with the basic con-

cepts of TRAID. It shows simple solutions to simple problems; a more

complete description of TRAID's capabilities is presented in the next sec-

tion.

2.1 FUNDAMENTALS

To illustrate the most fundamental aspects of the use of TRAID, let's

choose a typical-but-easy problem and develop a complete solution for it.

(Note that this problem is too easy to demonstrate the power of TRAID; it

is intended only as a pedagogic device.)

As a sample problem, say we are given the positions and velocities

of an object and an interceptor, and we want a present-estimate of time-

to-closest-approach. Expressed in vector equations, we have

d 1(P, + VOT) - (PT + VTT)1 2 - 0dT

2T + 2(V' - V'2

2(PO - P) -(V2 - V- 0 12T = 0

=-(PO - Pi)-(V-o - V-1)

(VO - VI)2

where T is the time (from now) to closest approach and the (current) values

of position and velocity for object and interceptor are PO, PI, VO, and VI.

Now, to translate from an algebraic expression to a FORTRAN program,

we need to do three things:

define position and velocity vectors

calculate the vector differences

calculate the dot products

i
The first of these is ordinary FORTRAN lore. Let's declare 3-

component vectors PO, PI, VO, and VI, and for the differences, DP and DV.

The corresponding DIMENSION statement is shown below.C
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As to calculating the vector differences, TRAID offers a subroutine

for just this purpose. Its name is SUBVEC, and it takes three arguments,

each a 3-component vector -- SUBVEC subtracts the second vector from the

first, and stores the difference in the third.

The easiest way to calculate dot-products is to use the DOT function,

which takes two vectors as arguments and returns their dot-product as the

function value.

The resulting code is:

DIMENSION PO(3), PI(3), VO(3), VI(3), DP(3), DV(3)

CALL SUBVEC (PO, PI, DP)

CALL SUBVEC (VO, VI, DV)

TIMTOCA = - DOT(DP,DV)/DOT(DV,DV)

So much for the calculations. We have vet to arrange for reading-in

the position-velocity data and for printing TIMTOCA. TRAID provides sub-

routines for reading and printing data, and it is recommended that you use

them exclusively.

The simplest input routine is INI; it reads data from a standard-

format card, one value per card. You CALL IN1 (X,N), and INI will read

N cards, storing successive values in (the list) X. A more convenient

routine for vector-data, however, is IN3, which reads three values from

each data-card. These cards may have any descriptive text punched in

columns 1-40, and should have three values punched in col. 41-50, 51-60,

and 61-70 in FlO.O* format.

A simple printout routine is RITEF; its use is:

CALL RITEF (1OHNAME/DESCR, VALUES, N)

When called in this fashion RITEF will print the 10-character

NAME/DESCR, followed by N VALUES, in F-format. If the numbers in VALUES

are integers, you should call RITEI, which prints 1-format.

If you punch the decimal, of course, you may place the value anywhere

Cin the field.

2-2
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A more flexible printout routine is subroutine WRITIT. When using

WRITIT, you compose any string of BCD characters (like an ordinary sentence)

which contains short strings of zeros where you want successive VALUEs to

be inserted. Then you CALL WRITIT(VALUE1, INDENT, nHBCDSTRING-), where

INDENT controls the left-to-right position of the printed line. You con-

tinue to CALL WRITIT (VALUE 2) and CALL WRITIT (VALUE 3), on until you have

provided all the VALUEs needed to fill the zero-strings -- at this time the

line is printed. An example of WRITIT's use appears in Sec. 2.5.

Two subroutines are provided for skipping lines and pages on the

printout. They are CALL LSKIP(N) to skip N lines and CALL HEAD (N) to

write a page-heading and skip N lines on a new page.

There is one more requirement -- and this is important -- all programs

which use TRAID must make a special call of HEAD at the beginning. This is

of the form: CALL HEAD (nHPROGRMNAME PROGRAMDESCRIPTION-). When called in

this way, HEAD reads a data-card and performs several "supervisory" tasks:

* Establishes time and page limits (to be enforced on later

calls to HEAD)

* Establishes physical constants and unit-scaling factors

* Establishes control parameters for the computation --

e.g., choice of integration methods

• Prints a title page, including the name and description

of the program, and the number and description of the

problem now being solved

* Assembles a page-heading, to be printed at the top of

each page of printout.

Shown on the next five pages are:

A program to solve our closest-approach problem, complete

with input and output and special initial call to HEAD,

and arranged to allow multiple cases to be computed. (The

call of PREDATA causes the images of the data-cards to

be printed.)
* A typical data-deck setup

The resulting printout.
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* PRO~GRAM PRI'E"1 (1NPUT.OUTPUTTAPES.TAPE6.OUTPUTI

000003 DIMEN~SION PO13),PI(3).VO(3)sVI(3).OPI3).('Vt3)
000001 CALL PREDATA
000o04 CALL IOEAD(34I.PR1NERI . FINDS CLOSEST APPROACm .1
000006 CALL "4EAC(3)
000010 1 CALL IN3(POs3)
10001? CALL 1p3(V0,3)
000014 CALL IN3 (PI 931
6000106 CALL IN3 (V 193)
00002a CALL SURVECIP(O.PI.DP)
000473 CALL SLBVECIVOPVT*ly)
0000A4 Tj~CmOT0#DlDyDv
no003s CALL R1TfFC4."Tl'E.T1TOCAvI)
000040l CALL LSKIP(S)
00004? G0 T'm 1
000043 EM'
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2.2 STATE VECTORS

Trajectory computations in TRAID make use of (augmented) state

vectors -- 10-component vector defined as follows:

STATE (1) = ticr:e in seconds

STATE (2-4) = position (x-y-z) in meters

STATE (5-7) = velocity (x-y-z) in meters /second

STATE (8-10) = acceleration (x-y-z) in meters /second2

STATE(l) is the time whei: the body has the given position, velocity, and

acceleration.

These are measurei in a coordinate system which is determined by the

control parameter KOORD -- see the figure on the next pape. For anv

TRAID computation that depends on the altitude, KOORD must be set to the

appropriate value: 0, 1, or 2. Normally, KOORD is set to zero (by the

special call of HEAD); to change It to some other value N, you simply

CALL SETKORD (N).

There are TRAID routines designed especially for the inrut and out-

put of state vectors. They allow a variety of (external) coordinate sys-

tems; they allow the use of BCD names identifying the vectors; and they

will handle all or specified parts of the state vectors.

The state-vector input routine is STIN; it does the following:

* Reads data-cards, extracting any or all of:

BCD names of vectors

time-component

position-components

velocity-components

" Transforms coordinates if necessary

* Stores the vector in an input array

* Prints the contents of the data-cards

Instead of meters, these will be in feet if KUNITS has been set, on the
HEAD data card.

2-Il
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The state-vector printout routine is STOUT--it transforms coordi-

nates if necessarv and prints BCD names and/or time and/or position

and/or velocity and/or acceleration

The ir,.uments of X and STOUT are the same:

* hlill is a BCD title to be printed as indentification

0 KFORMl is a control code (of 6 digits or less) which

specifies tue external coordinate svstem. For example,

KFORY = lit) -eans position plus velocity in x-y-z coordinates

an: FoM m.0. :eans position only in alt-long-lat coordi-

* NA.K is thL, iocation of an array of BC. vector-names.

If the thousands' digit of KFORM is zero, a dummy argument

-av be used tor NA\LS.

* STATES is th:e location of the state-vector array

" NST is the number of state vectors to be input or output.

If NST is negative, title and column-headings are not

printed. I . ST is zero, the title and column-headings

are printed but no vectors are processed.

In order to illustrate the use of state vectors in TRAID, let's

look at a noisy-radar-observation problem. Let's provide, as input

data, a radar locatinn, a target-object position and velocity, and a "state

vector" of radar errors. Vhen we'll print a set ot ten noisy position-

velocity observations. ihese observations are produced by subroutine

RADAR, as shown in the program listing on the next page.

2-13
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A, L, LE " Ps O EouPk A S An no 1)4CALL 
-fCI?-RPP 

SOQS R4ADAR NOQISE -ICAtL - (A!l,
CALL 5ST I 112"A CAR fC~~IOOMe.RIO~r 4CALL 

ST~I1306E~CT TO #IIo.oUM4My.S0.I)iOlo~n CALL ST11" ADAR EnR -
3
ao,(Jqy.DM.IjfloomA 

CALL LSKIIT30ft~ftACALL 
STOUT12o~h
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Q -.3000011 
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KMKm KM m/sEC KISEC ,/L

0.O00 100.000 20.000 0.000 .7000.'00 -1000.00C

MAOA.4 00WOS -

POSITION. COOPDINA70S VELOCITY COOPO1NATES

QA E A7ImuTM, ELEVATION mACNITUDE A7ZMUT.~ FLEVA!0CN

-( ~ v DEG M1SEC DEG DFG

1.0on 1.000 1.000 2.000 3.n00 3.00n
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POSITION. COORDINATES VELOCITY COORDINATES

KM KM KM M/SEC m/SEC k./SEC
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-1.3?4 99.300 16.606 291.821 .700S.025 .9nf).660
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2.3 TRAJECTORY INTEGRATION

TRAID integrates trajectories with the following features:

1. thrust, mass, lift, drag, maneuver limits, and delayed

response, for up to 3 stages

2. guidance commands, either dynamically computed or pre-

selected

3. termination-rule defined by the user

For example, you might (1) define a vehicle with lift and drag only,

(2) input some preselected maneuver commands, and (3) ask for the vehicle's

trajectory to be integrated until it reaches some specified altitude, or

some specified speed, or some specified heading, or some other criterion.

Or you might (1) describe a rocket with three stages of thrust, lift,

and drag, (2) provide a pruportional-navigation routine which computes

guidance commands toward a target object, and (3) request integration of

the trajectory for a specified time interval, or other criterion.

In both of the above examples, a single call of one subroutine will

produce the requested trajectory, as a collection of successive state vec-

tors (the first vector represents the start of integration, and the last

represents the state where the termination-condition is attained).

The rocket description is contained in an array usually named C and

dimensioned 3 (stages) by 16 (descriptors). These descriptors, again, are

parameters such as thrust, mass, lift, drag, response, etc. fcr each stage.

Another array, usually named CP and singly-dimensioned, contains staging

schedule and guidance information.

There is a TRAID subroutine (FLIN) designed to read information from

data-cards, and store it in the C and CP arrays. FLIN takes 4 arguments:

p ~~RUM, m in-in vum

2-19
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* TITLE, a BCD title, ending on a dash

* MODE, a three-digit number

a. first digit controls reading of thrust/mass data

h. second digit controls reading of drag/response data

c. third digit controls reading of preselected

maneuver commands

C rocket-descriptor arrays

* CPJ where data is to be stored

For data of types (a) and (b) above, a more complete description ap-

pears under subroutine "LIN in Sec. IV. In the case of type (c) data, for

preselected maneuvers, you puncih on cards the capitalized entities in this

command: "pull ANC g's (in a direction normal to velocity and described

by PSI and PSIDOT) until parameter NAME reaches a value of VAL." Typical

examples are:

ANC PSI PSIDOT NAME VAL Interpretation

25 +900 0 VEL.EL. -450 "Dive at 25 g's until
you're heading at 45*. '

10 0 60 deg/s TIKE INT 6.0 "Turn a lO-g barrel roll

in 6 seconds."

Any number of the maneuver commands may be stacked -- they will be performed

sequentially.

The TRAID routine which carries out the trajectory integration is sub-

routine FLIGHT. When you call FLIGHT, you must provide:

* C and CP arrays to describe the rocket and its guidance,

and the STATES array to be filled with subsequent state

vectors.

* the names of three other subprograms:

0 One to calculate commanded acceleration -- e.g. FLIER

0 One to calculate actual acceleration -- e.g. FLAC or RV

tJJ* One to interpret the termination condition -- e.g. FO~AL

2-20



Integration i'ontrol parameters: a time step, a parameter

name and value for termination, and NOUT (which causes

a vector to he inserted into the STATES array every NOUT-th

time step).

NST, which serves two purposes: it advises FLIGHT how many

vectors you xpect will be stored in STATES, and it tells

your program how many vectors actually were stored there.

To illustrate the above points, the program on the next page calls FLIN to

input a rocket description and again for a set of maneuver commands --

then it calls FLIGHT to integrate a trajectory and STOUT to print it.

Notice these items:

* The dimension of CP must be 20+5"N to allow N maneuvers.

* FLAC, FLIER, and FOAL must appear in an EXTERNAL statement.

* An initial position and velocity must be set up in STATES.

* Before calling FLIGHT, NST is set to the size cf STATES.

* After returning from FLIGHT, NST contains the number of

vectors.

FLIGHT is asked to integrate in 0.1-second steps until the

altitude reaches 40 km, and to insert every 10th vector in

the STATES array.

2-21
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2.4 ORBITS

TRAID offers an altt-rnatc representation of position-velocity --

namely Keplerian orbits. It is true that most of the geometric calcula-

tions and all oi t' ., tr ,,tory integration take place in the rectangular

state-vectr'r ,t t :n :,o, there are some problc-ms and parts of

problems whicih: %n h o oived iore easily by using orbits; and in many

problems the easiest soli:tion involves both state vectors and orbits, and

frequent interchanges htween the two.

iRA)D uses an crbital-element set to describe a Keplerian orbit.

bv .:onventio, tLiis is .i id-component vector; it can describe either an

ellipticai or hvperbolic orbit.

The subroutine which reads and/or prints orbital-element vectors

is subroutine ORD). it takes 5 arguments:

* A BCD title

A 3-digit control code. If the first digit = 0, ORIO prints

but does not read data-cards. If it = 1, ORIO does both.

If the second and third digits = 0, the 3rd argument may be

a dummy.

* A list of na::-es (may be dummy)

* Location where orbital elements are tored

* Number ot orbital-element sets to be input/output

TVh tvpic:,l 1-ses of orbits fall into two categories: transforming

from state vector(s) into orbit, and transforming back from an orbit to a

state-vector.

For the first of these transformations, TRAID offers two options.

Subroutine ORBI creates an orbital-element vector from the (1) time,

(2) position, and (3) velocity in a state vector.

The second option Is ORB2, which passes an orbit through the positions

of two state vectors (using the time at one of them) and satisfies one other

requirement:

2-27



0
Flight-time is a specified value

or Flight-time excess above minimum-energy is a specified value

or Speed at one of the positions is a specified value

or Velo,ity-elevatton at one of the positions is a specified

To "reenter" fro'T orbit into state-vector form, you call ORBP with one

extra parameter. You mav choose between:

true anomaly (MODE - 0)

radius (increasing) (MODE - 1)

radius (decreasing) (MODE - 2)

time (MODE = 3)

altitude (increasing) (MODE - 4)

altitude (decreasing) (MODE - 5)

If you want only the time when one of the above parameters reaches a given

value, you may use the function ORBTIME.

Some illustrative uses of the orbit routines are shown in the example

0in the next section.

2.5 EXAMPLE

On the following pages is a sample program which exercises most of

the features discussed throughout Secs. 2.1-2.4. This program finds the

closest approach between an ICBM-type object and an interceptor which is

launched when the object descends to some specified altitude, flies a pre-

selected maneuver until it reaches 50 km altitude, and then goes "into

orbit." During the search for closest approach, both bodies are described

by orbital elements -- these must be converted to state vectors for each

trial solution.

Notice the following items in the sample program:

* There are many 10-vectors; ST is dimensioned 10 x 20, pro-

viding room for 20 successive states; CP is dimensioned 45,

allowing 5 maneuver phases.

* FLAC, FLIER, FOAL must be declared in an EXTERNAL statement.0
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The use o: ! Fplerian orbits, in conjunction with atmospheric

f light , d,i i,i that KOORD be set to 2.

The object's trajectory is to be determined by launch and

impact-poirnt., ,ind a MODE-VALUE pair for ORB2.

Tihe ti-, for intr,:cptor launch is determined by an input

object altitude. The object's orbit time is reset so that

this altitude is reached at time = zero.

* The interceptor's performance, its preselected maneuver, and

its launch site are read in, and its clock ST (1,1) is set

to the launch time = zero.

Before calling FLIGHT, MAX is set to 20, the size of the ST

array; FLIGHT inserts every 50th vector into ST and stops at

50 km altitude with MAX now containing the actual number of

vectors in elI. The trajectory is printed and a set of orbital

elements is produced.

In searching for closest approach, we start at the time the

V interceptor reached 50 km and we will search until we find

positions within 1 second (TCLOSE) of closest approach.

For each iteration, we obtain state vectors ( ,) and SI) from

each orbit, compute the differences DP and DV, and find the

current TIMTOCA. If this is greater than TCLOSE, we reset

TIMTRY and repeat.

1*hen we find a TIMTOCA which is less than TCLOSE, we advance

the positions linearly for that time, find the position dif-

ference, and print the time and miss-distance.

* There are three routines (which appear after statement 20)

which have not been described yet:

CALL VECLIN (a,A,b,B,C) produces a 3-vector C which

is a linear combination of the 3-vectors A and B --

i.e., C = aA + bB

* X = XMAG (A) returns the length of 3-vector A.

* CALL CEASE (12HBCDMESSAGE-) prints a BCD message,

then prints a run-ending page, and stops the program.
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3.0 TRAID GENERALITIES

The remarks in this section are intended to fill the gap between the

Sec. 2.OPrimer, which was deliberately simplified and incomplete, and the

Sec. 4.OSubroutine Listings, which do not present a coherent view of TRAID.

To state it another way, if Sec. 4.Odescribes the building block routines

making up the TRAIL) family, this section provides the blueprint for assembl-

ing them and the mortar which holds them together.

On the following pages, arranged by subject matter, are described

TRAID's operating principles, some comparative evaluations, and hints for

use.

3.1 PROGRAM CUNTROL

Operating principles are:

* Execution-time-limit and printout-page-limit may be input via

data-card; exceeding either limit causes run termination and

(normal) exit to the monitor.

Endfile marks on the input cause run termination and (normal)

exit to the monitor -- this feature may be overridden if you

wish to continue computing after an EOF. (See function

CHEKFI L.)

* Error conditions arising during TRAID calculations -- such as

failure to converge -- cause run termination and (normal) exit

to the monitor; this feature may be overridden (if, for example,

you wish to abandon the current case and proceed to read data

for the next case) -- see function MISTAKE.

COMPKG. This is a main program which reads FORTRAN cards from the

input file, inserts COMMON packages among them as needed, and writes the

* FORTRAN-plus-COMMON on a file named MERGED. See Sec. 5.1 for typica"

deck setup using a COMPKG 'control' card.

PREDATA/MORDATA. if you want to have all your data cards printed at

the beginning of your run, call PREDATA. When using PREDATA, you must call

it before any other TRAID input routine, and you must call it only once.

£Normally, your main program card will specify TAPE5-INPUT; if using

PREDATA, this should be simply TAPE5.
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If you want to be able to edit your data-cards (in order to run suc-

cesive cases), you may call MORDATA. This routine writes an edited set of

data-cards on TAPE5; editing may be accomplished by matching columns 1-20

of an old data card, or by more explicit requests to insert or delete spec-

-*- ified numbers of Lards. 'en using M0RDATA, your main program must provide

a buffer for TAPE4. 1he complete rules for this data-editing routine may

be found under PREDATA/MORDATA in Sec. 4.0.

HEAD. The first TRAID routine called -- except for PREDATA --

should be CALL HEAD (nHPROGRMNNAME PROGRAMDESCRIPTION-). At this call,

HEAD reads a data card containing:

A run nu:: ,ber ana run description, which together with PROGRMNAME,

PROGRAMDESCRIPTION, the time, the date, and the page number,

are written at the top of each page.

Parameters which control the calculations--i.e., KSTINT and

KUNITS (see Sec. 5.6).

f. Optional execution-time-limit and printout-page-limit--these limits

are enforced by HEAD when HEAD is called upon to skip a page

on the output. If no value (zero or blank) is input for (either

ot) tiese limits, then HEAD will not cut your job off; this does

not affect the ronitor system's cutoffs.

It is on the occasion of this special call that HEAD sets up values for

the physical constants used in the calculations, prints a title page, and

sets KOORD to zero (see SETKORD, next).

SETKORD. TRAID's interpretation of coordinate systems depends on

KOORD (see the figure in Sec. 2.2). There are in TRAID three areas of

sensitivity to KOORD:

6 Atmosphere models, embodied in DNSITY and GRAV

* Calculation of altitude, as in ALTF

" Interpretation of radar measurements in subroutine RADAR

Since the special call of HEAD causes KOORD to be set to zero, you have

£to CALL SETKORD (N) to give it a nonzero value.

SETKORD also offers entry points convenient for (re)setting KSTINT,

KUNITS, AND WBODY.
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CHEKFIL. All TRAID input routines use function OIEKFIL to test

3 for EUF on input. Normally, CHEKFIL will exit upon an EOF. To disable

this automatic exit, CALL SETIFEF (I); to reenable, CALL SETIFEF (0).

While the automatic exit is disabled, you ought to check for the occur-

rence of an EOF by looking at the number of endfiles, N = NUMFILS (DUMMY),

after everv call of an input routine.

WHEN. This routine prints elapsed computer time.

MISTAKE. All TRAID routines with error conditions call TRADERR,

f which prints an appropriate message and exits to the monitor. To disable

this automatic exit, CALL SETIFER(l); to reenable it, CALL SETIFER(O).

While the automatic exit is disabled, you ought to check for errors by

consulting the number of errors, N - MISTAKE (DUMMY). [You might use this

feature if you wish to proceed to a subsequent case even if there is an

error in a previous case.]

Q8ERROR. This routine is called by TRADERR to write the trace of

calling programs; it prints the name of, and relative address in, each

subprogram in the chain back to the main program.

CEASE. Subroutine CEASE provides a convenient way to print a mes-

sage,a run-termination page, and exit to the monitor -- all in one CALL

statement. Example:

IF (NTRIES .GT. LIMIT) CALL CEASE (19HbITERATION FAILEDb-)

3.2 INPUT

Operating principles are:

When data is read in, it is normally printed immediately in

its original form. Thus, in normal operation, the printout

shows exactly what data was used.

* If an endfile is found, normally an exit is made to the

monitor -- this may be overridden, however.

* Data-cards are typically divided into 10-column fields, with

BCD description on the left and numbers on the right, frequently

beginning in column 31 or 41.

* All numbers are punched with decimal points: they will be

converted to integers internally if appropriate.

3-3
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If 'OLD DATA' appears in column 1-8 on a data-card, printingi and further reading are suppressed and no data is transferred

into core (until the next call of an input routine).

If 'END DATA' appears in column 1-8 on a data-card, this stops

open-cnd reading (such as the reading of already-named variables

in Uc;LI 1i and the reading of preselected maneuvers in FLIN).

Some input routines accept a BCD title (which -ust end or, a

dash) to be printed above the table of printed data.

Some input routines will read and return names from the left

ends of data-cards -- typically, the NAMES are read from

column 1-3u, and they are stored in an array NAMES (5,LINES).

* Some input routines allow their printing to be suppressed.

Some input and output routines use a SETUP array, which contains

an output format and column-headings for up to ten 12-column

print-fields. This SETUP array is assembled by subroutine

OUTSET, and used by INCOL and OUTCOL. If you call OUTSET,

you must provide a SETUP which is dimensioned (82).

All input is read from logical unit 5 -- except for PREDATA,

which reads from INPUT and writes on 5.

FLIN. Subroutine FLIN reads rocket-performance data and preselected

maneuvers. Its operation is controlled by the 3-digit MODE, as follows:

* The first digit triggers the reading of either 0, ,., 5, or 7

cards describing thrust, mass, and burning schedule.

The second digit, for values 0 through 4, triggers the reading

of either 0, 2, 5, 9, or 11 data-cards describing axial and

normal force coefficients, maneuver limits, and response. If

this digit is a 5, FLIN reads 11 data-cards (as for 4), then

calls INI to read an integer N from another data-card, and

proceeds to read N more data-cards in the standard FLIN format.

If this option is used, the C array should be dimensioned (3,

16+ N).

The third digit triggers the open-end reading of preselected

maneuvers. Reading continues until (1) a mark is found in

3-4



t

column 71-72 of the last card of actual data, or (2) 'END DATA'
is found in column 1-8 of the card after the last card of

actual data. 'lTo allow room for N phases of preselected man-

euver, CP mnJt be dimensioned (20 + 5N): if there are no

maneuvers, the dimension may be only (13). Note that it is

no longer necessary that the last maneuver have an unreach-

able goal.

If you call FLIN for a rocket to be launched at a time othor than zero,

you should set CP(7) = desired launch time, before calling FLIN.

ORIO. Subroutine o)Rlo reads orbital-element sets, which may be

punched by hand (but rarely are), or which ORIO will punch for you if you

call it with MODE = 2XX.

STIN. The TRAID routine which is designed to read state vectors is

subroutine STIN. It will read time/position/velocity data in a variety

of (external) coordinates, such as:

x-y- z

R- A- E

alt - long- lat

The choice of coordinlates is implied by the 10's and 100's digits (KP and

KV) in the second argument of t'e CALL statement -- but these may be over-

ridden by KP ind V punchf-d in columns 71-72 of the data-card. States read

by STIN are always transformed to standard state-vector form--note that the

converse of this rule does not apply to STOUT. STIN stops reading when it

finds an END DATA' card, and resets LINES to the actual number read.

17l IN3. Subroutine IN] reads N values, one value per card, and

scales it by either (1) multiplier/divisor punched in column 51-7G, or

(2) unit-name punched in column 51-53. If the second argument N is posi-

tive, data is left in floating-point form; if negative, it is converted
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to integer form and an asterisk is printed on the printout; if N is

zero, ono card is real' .od tie B(D characters in column 41-50 are retarned.

Subroutine IN3 reads N' %'.ilues, three values per card, with no scaling

capaii t.7 , I he. r -:1i rc.. number of values is satisfied in the 'rniddle'

o, a car,, t,,i , v-d1ies :, t:we rest of that card are ignored.

INM?V. Subrt:. ine 1,MV r,,aos from one data card a modc and a value

--e.., for se bv ORd-. tU OIP. The value may be input in such units

as DEG, NMI, .tc., if ti.e appropriate name is punched on the data card.

INDO. This is i routine which sets up and controls 'looping' vari-

ablis. A call of INIX) -auses it to read data-cards which define the loop-

variables -- the cards say "let X vary from A to B in a manner M." The

manner M may be either linear or geometric progression or random; and the

loops mav be nested or concurrent. Later calls cause INDO to advance the

varlaDles to their next values. Note that (1) if all your loops are random,

INDO cannot terminate and you must stop it, and (2) the loop variables are

real kfloating-point) variables and they must be stored contiguously in

core.

UNAMIT/UGETIT. TRAID provides a routine for the purpose of

changing tie values ,f voriablus named on data-cards -- this allows you to

delay the deci,ioi on variables-to-be-updated until data-punching time.

0
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Subroutine UNAMIT has the following features:

* The 'changeable' variables must appear individually in calls

to UNAMIT -- on these calls, UNAMIT saves the address of the

variable and the name which appears in column 1-10 of the data-

card, and of course, stores the value in the appropriate loca-

tion.

* The changeable variables need not be contiguous, and the names

on the data-cards need not match names which are built into the

program -- they only need to be self-consistent.

* Data-values may be scaled by multiplier/divisor or by unit-

name (as in INI).

* Data-values are converted to integers if the name in column

1-10 begins with a letter I through N.

After UNAMIT has built its table of changeable variables, you

CALL UGETIT to cause data-cards to be read, their names matched,

their values scaled and stored in the appropriate locations.

Either 'END DATA' or 'OLD DATA' in column 1-8 on the card after

the last card of actual data, will cause NAMIT/UGETIT to stop

reading and return.

* Up to 30 changeable variables are allowed.

INDEC/ININT/INALF/INNEW. TRAID has a format-free input routine which

allows the mixing of descriptive text with numerical data, and also allows

repetition factors.

You call INDEC or ININT with an ARGument location and a quantity N:

cards will be read and interpreted until N data-values have been accumu-

lated and stored in ARG (they will have been converted to integers if you

called ININT). Only legal number fields are considered; a number field

will be ended on a blank or any illegal character, such as a letter 0 E,

a second dot, etc. If a number field ends on a left parenthesis, that

number is interpreted as a repetition factor, which applies to everything

between that left parenthesis and the next right parenthesis that termi-

nates a number field. On a subsequent call, INDEC/ININT resumes scanning

the card-image where the scan was left off during the previous call, and

reads new cards as needed to accumulate N values.
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Entry INALF returns N words of BCD data from input cards. For

each field, leading blanks are skipped, and the field ends on (1) the

10th character, (2) a comma, (3) a blank, or (4) column 80 of the data-

card.

de

Entry INNEW sets a switch that prohibits the resumption of scanning

of the current card -- so that on the next call INDEC, ININT, or INALF

will read a new card instead of proceeding with the current one.

TITLIN. This routine reads a title card in 8A10 format; the title

might then be used in calls to TITLER or SUBHEAD.

INCOL. Subroutine INCOL reads data by a format which corresponds to

the SETUP array assembled by subroutine OUTSET. Data may be converted by

F, I, A, or O-conversion (see OUTSET). Note that INCOL assumes DIMENSION

DATA (N, LINES) where N is implied by the contents of SETUP. If INCOL

finds an END DATA card, it stops reading and resets LINES to the actual

number of lines read.

CHEKFIL. Function CHEKFIL checks for an endfile and (1) if there

isn't any, returns, or (2) if there is one, then exits to the monitor or,

if control flag IFEOF is set, returns. Typical usage is:

READ (5,f) list

IF (CHEKFIL (5)) return control

t
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OLDATA. This is the subroutine which TRAID input routines call,

upon finding 'OLD DATA' in column 1-8 on a data-card.

3.3 OUTPUT

* Principles of operation:

* TRAID output routines count lines-printed and skip automatically

to a new page when appropriate. The number of lines per page

may be specified on the data-card read during the special call

of HEAD (see Sec. 5.7); if not specified, HEAD sets it to 57

lines per page.

* Some output routines accept a BCD title, to be printed, usually

above a table of data. The first word of this title:

If blank, causes no printing but a 2-line skip.

*If lH*, in some cases, prevents all the printing which

would normally be done upon this CALL.

4*P* If an ordinary string of characters, implies that this

is a bona fide title which either is I.'. words long or

is terminated by a dash (after the 10th character).

* Some output routines use the SETUP array which is assembled by

subroutine OUTSET. The SETUP array contains an output-format

and BCD column-headings. It is the mechanism by which TRAID

produces its standardized tabular printout, which is diagrammed

on the next page. By selective calls to OUTSET, any or all of

the 10 data-fields may be used.

* Some routines allow suppression of all printing (see TITLE = lH*,

above) or suppression of parts of the printout, as follows:

*TITLE - blank, described above.

*LINES (the number of vectors to be printed), if negative,

suppresses printing of TITLE and column-headings.

*LINES - 0 suppresses printing of the data, but TITLE and

column-headings will be printed.

*All output is written on logical unit 6, except by SETPLOT

which the calling program controls.
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DIAGRAM OF TYPICAL TRAID

TABULAR-PRINTOUT FORMAT

4 120 print-columns

em
BCD TITLE ENDING ON A DASH -

HEADING HEADING HEADING etc etc READING
FOR FOR FOR FOR

FIELD 1 FIELD 2 FIELD 3 FIELD 10

xxx X.XX xx xxxxx

xxx X.XX xx xxxxx

-12 col- -12 col- -12 col- -12 col

NUMERIC CONVERSION IN EACH DATA-FIELD MAY BE:

E12.4 b±9.1234±123
i Ell. 2,IX bb+9.12_+123b

P FII. 6 ,X t999.123456b

F. 3, IX ±999999.123b

F10.0,2X ±999999999bb

18,4X ±9999999bbbb

110,2X ±999999999bb

012 777777777777

2XA8,2X bbABCDEFGHbb

1XA8 ,A2,IX bABCDEFGHPQb

(see subroutine OUTSET)

* Some routines allow vectors to be identified by 30-character

names, from an array NAMES (5, LINES).

6 Routines are provided which you may call in order to skip

lines or pages.

It is intended that in ordinary circumstances, your program

need not contain its own WRITE statements and formats, but

should let TRAID do the printing.
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O.R.O. Subroutine ORIO prints (or punches) orbital-element sets.

When printing, the vectors may be identified by (1) time in ORBEL(1), (2)

BCD name in ORBEL(1), or (3) the vector's sequence-number. When punching

(KR - 2), ORIO produces cards which can be read-in when ORIO is called by

a later program (with KR - 1).

STOUT. STALE. Subroutine STOUT is designed to print a set of state

vectors, either in standard form or a few variations thereof. The vectors

may be identified by 30-character names, and further identified by (1) time

in STATE(l), (2) BCD name in STATE(1), or (3) the vector's sequence-number.

Standard form state vectors may be printed in x-y-z coordinates (KP - 1).

Printing of nonstandard forms is described in the following table:

Coords for Form of How STATE is transformed
Code Printout STATE from the standard form

KP-2 r,6,0 polar CALL STREP (STNDRD,STATE,+N,X)
KP3 R,A, E polar " " of I If

4 KP=4 alt,long,lat polar " " " " "If

KP,KV, (as for (special) User's program places a position-
& KA>5 KX-5) deviation in STATE(5-7) or a

velocity-deviation in STATE(8-10).
KV-5 r,6,0 polar CALL STREP (STNDRD,STATE,+N,X)

STOUT performs half the work of printing; it calls STALE to calcu-

late the scaled-for-output vectors.

LSKIP. This is the line-skipping routine.

HEAD. When you CALL HEAD(N), this routine (1) checks against the

time and page limits and exits if appropriate, (2) skips to a new page

and writes a page-heading, and (3) skips N lines on the new page. If N is

* zero, HEAD prints a run-end page, and returns.

SUBHEAD. Subroutine SUBHEAD is called by HEAD just after printing

the heading on a new page--and SUBHEAD prints any subtitles that have

been established. The way to request a subtitle is to CALL SUBHEAD (n,

BCDSUBTITLE) where n is the subtitle number Q 3). Subtitles may be

changed or deleted by other calls of SUBHEAD.
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CEASE. Called with a BCD message, CEASE will write the message and

terminate your program's execution.

TITLER. This routine will print a message; you specify how many

columns it is to be indented, and you may either allow (+) or suppress (-)

centering in the remaining columns.

COUNOUT. There are two special situations in which COUNOUT is

2useful.

Before your program prints N lines of output (on logical unit 6),

calling COUNOUT(N) will cause the line-count to be updated, and the old

page to be ejected and a new one titled if necessary.

If your program is designed to input-compute-print for an unknown

number of successive cases, and you want the next case's input to appear

on a new page, then you should CALL COUNOUT(-60) before recycling to the

A. input routine. To illustrate:

input common data

10 input data for a case

compute and print for this case

CALL COUNOUT(-60)

GO TO 10

RITEF/RITEI/RITEA/RITEO. Designed for debugging-output purposes,

this routine prints a 10-character description plus a specified number of

data-values, converted by E-or-F, I, A, or 0 conversion respectively.

This routine may be turned off or turned back on by calling RITEOFF or

RITEON; and it counts and prints (1) the total number of times called
I •and (2) the number of times called with the current 10-character name.

OUT1, OUTN. To write a short message (ending on the 40th character

or a dash) and either 1 or N data-values, you may call OUTI or OTN re-

spectively. The output-conversion formats are chosen by the same code as

IC used in subroutine OUTSET. In subroutine OUTN, sequential data-values are

normally printed left-to-right, five values per line; if N is negative,

however, they will be arranged top-to-bottom in five columns.
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RYDIT, WRITIT. These two routines can be used to insert and print

a few data-values anywhere in a line of descriptive text. This text is a

string of any BCD characters; the text-string should contain substrings of

zeros where you want successive data-values to be printed. [These sub-

strings may contain a decimal, but they must begin with a zero.] Both

RYDIT and WRITIT proceed to encode a data-value into BCD characters, in-

serting them into the text-string and taking proper account of the size

, of the data-value versus the size of the zero-string and the location of

t the decimal if any. One data-value is thus inserted into the text-string

each time the routine is called; the text-plus-all-values is printed when

it is completed. Differences in usage are:

* RYDIT requires that the mode (real or integer) of the data-

value be specified; WRITIT deduces the mode from the apparent

magnitude.

* WRITIT's interpretation of INDENT is the same as in TITLER;

RYDIT does not center, but does simple indenting only.

The text-string for RYDIT may be up to 120 characters long

and it must end on an entire blank word; WRITIT allows 136

characters in length and termination on either a blank word

or a dash.

* RYDIT must be instructed "do not print, but wait until the

text-string is filled" (by setting MODE negative); WRITIT

searches the text for unfilled zero-strings and waits-or-

prints automatically.

* RYDIT inserts the encoded data-values directly into the text-

string, which is an array stored in the calling program - this

means that (1) RYDIT may be used to assemble more than one

text-string concurrently, but (2) after a given text has been

filled with data and printed, its zero-strings must be re-

stored for subsequent use. WRITIT, on the other hand, saves

the text-string internally; this means that it must not be

used "in parallel," but must be allowed to completely fill and

print one text before starting on the next one (or restarting

on the same one).
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WHEN. This routine will help if you are investigating the computer-

time usage of a program. For both central processor and peripheral

processors, it prints both the cumulative time (since beginning of job)

and the elapsed time (since the last call). It also prints the sequen-

tial number of this CALL, the name of, and the relative address in the

calling routine.

OUTCOL. Subroutine OUTCOL is the routine which prints arrays by the

format, and with headings, in a SETUP array. OUTCOL assumes that the data

is in an array dimensioned (N,LINES) where N is implied by the format in

SETUP.

OUTSET. This is the subroutine which assembles the 82-word SETUP

array, containing an output format followed by printfield-headings for up

to ten 12-column fields.

* 3.4 VECTORS AND COORDINATES

The TRAID routines which manipulate vectors are here divided into

(a) those which work on 3-component vectors only, and (b) those which work

on standard and nonstandard-form state vectors.

1. 3-Vectors Only

DOT. Dot-product.

CROSS. Cross-product.

CROSI. Cross-product, made unit-length.

UNITV. To make unit-length.

XMAG. Length of vector.
0

AXVEC. Sets up either Kth coordinate vector, or (if K- 0) null

vector.

PROJ. Projection of a vector onto a given direction.

SEPA. Angle between vectors.
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SUBVEC. Difference between vectors.

VECLIN. Linear combination of two vectors, stored in a third.

VECSUM. Linear combination of two vectors, added to a third.

AZF. Azimuth angle between vector and the x-axis.

ELF. Elevation angle between vector and the xy-plane.

LOCLAX. Sets up a triplet of unit vectors, aligned with given

vectors -- e.g., local coordinates at radar on spherical earth.

2. 10-Vectors

ALTF. Altitude of a state-vector-position.

GRAV. Returns gravitational acceleration (3-vector) for a given

state-position.

RADAR. Produces a set of noisy radar observations, using as inputs:

(1) a set of object positions, (2) a radar location, and (3) a radar-error

vector. The error-vector is interpreted in radar polar coordinates. The

radar observations are returned in either (1) absolute x-y-z coordinates,

or radar polar coordinates, based on the radar, wiLh (2) azimuth measured

from the x-axis and elevation measured from the xy-plane, or (3) azimuth

measured from east toward north and elevation measured from the horizon.

* STREP. Transforms a set of vectors between standard state-vector

form and polar-coordinate form (t, r, e, 4, r, 8, , i, e, )

SITEP. Performs earth-rotation on a state vector.

EULANG. Produces direction-cosines (10 by 3) from Euler angles,

and vice versa.

TRNSFM. Transforms a state vector, using (10 by 3) direction-cosine

I array.

3-15 1



3.5 TRAJECTORY INTEGRATION

Principles of Operation:

* TRAID trajectory integration takes an initial state-vector

and produces subsequent state vectors which are stored adja-

cent to the first.

The user specifies the guidance commands -- these may be pre-

selected or computed dynamically.

The user specifies the vehicle's characteristics, such as

thrust, mass, lift, drag, response to commands, etc.

* The user specifies a terminating condition for the flight --

e.g., "stop when ALTITUDE is 40 km," or "stop when TIME

INTerval is 3.0 seconds."

* The flight may be computed by rectangular (KSTINT = 0) or

Runge-Kutta (KSTINT - 1) integration -- KSTINT may be input

on HEAD's special data-card, or set by calling SETINTG.

* Flight may go forward or backward (DTS negative in call of

FLIGHT) in time. (Each state vector has the appropriate time

stored in its first component, of course.)

FLIGHT. This is the executive routine for the trajectory integration

task. FLIGHT must be called with three subprogram names as arguments:

* GUIDE, a subroutine which accepts as inputs CP and the current

state-vector, and returns a guidance command in CP(I-3), a

time-step, and an iteration counter. For this purpose you

may use FLIER (described below) or you may write your own

routine.

" AXEL, a subroutine which accepts a guidance command in CP(I-3),

and stores an actual acceleration in components 8-10 of the

current state vector. Typically, AXEL accounts for thrust,

lift, drag, and response. For this purpose you may use either

FLAC or RV (described below) or you may write your own routine.

0 GOALFN, a function which returns the numerical value, from the

current state vector, of the parameter defined by NGOAL. For

this purpose you may use FOAL (see below), or you may write

your own function.

3-16

-T. . -.



-r& M -- -- -1i -- -=7 7 = ._7-1, -_

When passing subprogram names as arguments (FLIER, FOAL, etc.) you must

not forget to declare them in an EXTERNAL statement.

In the call of FLIGHT, your program supplies a STATES array, (1) of

which the first state vector is the beginning state of the trajectory

integration, and (2) into which FLIGHT inserts (some of) the successive

state vectors as the integration proceeds. The number of vectors inserted

4D into STATES is controlled by DTS, NOUT, and of course the nature of the

* vehicle, the trajectory, and the terminating goal.

Since FLIGHT integrates until your goal is reached, there exists the

danger of over-filling the STATES array. To help diagnose this condition,

it is recommended that before calling FLIGHT, you set the last argument

NSTATE = the number of vectors that will fit in the STATES array. Then if

the number of vectors inserted into STATES exceeds that initial value of

NSTATE, FLIGHT prints a message -- notice that FLIGHT keeps on integrating

until the trajectory-goal is reached (or until something gets clobbered by

the overflowing STATES array).

While integrating, there will be discontinuities in the trajectory --

one upon reaching your terminating goal, and perhaps others due to sudden

changes in the guidance command. On these occasions, FLIGHT integrates

past the discontinuity and then tries to fly back to it. It is necessary

4 therefore that the GOAL-criteria have a continuous first derivative in the

region of the discontinuity. To illustrate, a GOAL of velocity elevation

= 90* will never work (because no heading has a velocity elevation of 90 + E),

and a GOAL of velocity elevation - 890 will work reliably only if the pro-

duct of turning rate (deg/s) and time-step (s) is less than 10.

If NOUT is positive, the state vector at the above discontinuities,

plus the states at stage separation and ignition times, will be stored

in the STATES array (as well as the periodic states every NOUT time

steps). For NOUT negative, all of these extraordinary states are omitted-

and if NOUT is zero, only two vectors are returned: the initial and final

states.

A simplified flow-chart of FLIGHT's operation is on the next page.
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SIMPLIFIED FLOW CHART FOR FLIGHT

in

if CP(13)/O,
* call GUIDE to

o compute guidance
command

call AXEL to
compute actual
acceleration

call DISCON:

* have we reached yes
FLIGHT's GOAL?

(GOALFN)
no store vector

in STATES

store vector in
STATES if
appropriate

• callI STINT

to integrate
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FLIER. This routine is designed to perform the GUIDE function for

FLIGHT. It interprets the preselected maneuver commands (which have been

read into the CP array by FLIN, called with third-digit MP - 1) in traject-

ory coordinates, and sets up in CP(1-3) the commanded acceleration in x-y-z

coordinates. The CP array must be at least 13 words long, even if no ma-

neuvers are specified -- if there are N maneuvers, the length of CP must

be 20 + 5*N. FLIER allows sudden changes in the guidance command; there-

fore it uses an iteration-control flag to communicate with FLIGHT, and it

* returns a time-step DTE designed to reach the guidance-discontinuity. Note

that FLIER uses FOAL. If FLIER finishes a maneuver-phase and finds that

the next phase is undefined, it sets CP(13) to zero so that FLIGHT will

not call FLIER anymore.

FLAC, RV. These routines are both intended as AXEL-routines in

FLIGHT -- both set up an actual-acceleration which includes commanded ac-

celeration and vehicle performance characteristics. Subroutine RV computes

this actual acceleration for bodies with no thrust and no response, but

only drag; when using RV, the C-variable does not need to be an array but

may be a single number--namely the ballistic parameter in kg/m
2 if

KUNITS=O, or in lbf/ft 2 if KUNITSfl. (Hint--you can input this (in

lbf/ft 2 ) via INl if you punch 'PSF' in column 51-53 on the data-card.)

Subroutine FLAC provides a much broader vehicle-model than RV does.

It uses the C and CP arrays to determine thrust, mass, maneuver limits,

and response, and calls DNSITY, GRAV and SONIC for models of atmospheric

density, gravity vector, and sound speed. For aerodynamic coefficients,

FLAC uses functions CAXIAL and CNORML (which in turn refer to the C-array

to compute the axial and normal-force coefficients). CAXIAL and CNORML

are provided in the TRAID library, but of course you may write your own.

Note that if you do write your own, and if you want to use a larger C-array,

you should:
0 Remember to dimensiou C appropriately in your main program

0 Not tamper with any of the existing C-parameters 1-6, 11-12,

15-16.
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Input any extra parameters by calling FLIN with second-digit

LD - 5 (don't forget the INl-type card which specifies how

many extra parameters follow).

V. FOAL. This function is designed to perform the GOALFN task in FLIGHT.

It interprets the termination criterion NGOAL, then computes the current

numerical value of the corresponding parameter, from the state vector.

a Note that FOAL is used explicitly by FLIER, while FLIGHT uses whatever

function is specified in the CALL statement - which usually is FOAL again,

but may be another function if you want to write one. Most of the values

FOAL returns are continuous functions; two kinds are not continuous:

Value is between-. and -- NGOAL criterion

PHI
ELEVATIO

-T/2 +r/2 LATITUDE
1VEL. EL.
ACC. EL.

THETA
AZIMUTH

-IT +T LONGITUD

VEL. AZ.
ACC. AZ.

CAXIAL, CNORML. These functions produce axial and normal-force coef-

ficients from mach-number, attack-angle, the C-array, and stage number.

[See note under FLAC (above) about writing your own versions of these.]

DISCON. This routine chooses a time-step to try to reach a trajectory

discontinuity.

STINT. This is the routine that performs the integration by either

rectangular or Runge-Kutta methods (controlled by KSTINT which is in common-

block BASCON and is read from HEAD's special data-card). STINT does all its

communication with FLIGHT through COMKON variables, not through arguments.

CDNSITY. SONIC, GRAV. These routines provide FLIGHT with information

about the real world. Note that DNSITY and GRAV are sensitive to WOORD.
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UPSTATE. This routine advances a state vector to a given time,

using constant acceleration.

TRPSTA. This subroutine interpolates between a pair of state

vectors, to establish another state vector at a given time.

3.6 ORBITS

TRAID computes Keplerian orbits using an orbital-element 10-vector;

the first of these is not used by TRAID except it may be input and output,

the tenth is not used either, and the second through ninth form a redund-

ant set describing the orbital ellipse or hyperbola. Routines which estab-

lish orbital-element vectors (ORBl, ORB2, RORB2, and ORIO) always set up

the whole redundant set, so that you may use any convenient combination of

them.

ORBI, ORB2, RORB2. These routines calculate orbital elements from

state vectors: ORBI uses STATE (1-7); ORB2 uses STATEl (1-4), STATE2 (2-4),

and one other parameter (for which you have four options); RORB2 uses the

same inputs as ORB2, but you have six options. Both ORB2 and RORB2 store

the appropriate time in STATE2 (1).

ORBP, ORBTIME, ORBTIM, ORBPD. These routines use orbital elements

as inputs and produce various answers in state-vector space. ORBP, with

one other parameter (your choice of six), produces a STATE(l-7); ORBTIME,

with another parameter (your choice of six) produces clock time; ORBTIM,

with another parameter (choice of four), produces time-since-perigee;

ORBPD, with time, produces partial derivatives (dimensioned 6 x 6) of STATE

(2-7) with respect to ORBEL (2-7).

3.7 MISCELLANEOUS

DATEF. Returns BCD date in the form 'MM/DD/YY'.

DTIMEF. Returns BCD time-of-day in the form 'HH.MM'SS'.

levelKALLER. Returns the name of, and relative address in, the N-th

level calling routine.
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LOC2. Returns (address of 2nd arg) - (address of 1st arg) + 1.

Typical usage:

N - LOC2 (START, END)

CALL XMIT (-N, 0, START)

LOCFL. Returns (field length) - (address of arg) + 1.

MIXER, XMIXER. Provide a convenient way to store integers in

floating-point arrays, and vice versa.

FDIV. Replaces an illegal operand (infinite or indefinite) with

a zero.

PACBIT. Packs and unpacks data.

KSHFT, SHFT. Shifts a word to right or left, filling with zeros.

INDMAX. INDMIN. INDEQU. May be used to scan a list, returning

the index of:

INDMAX--the numerically largest element (the first one

if there are more than one of the largest value);

* INDMIN--the numerically smallest element (the first one

if there are more than one of the smallest value);

a INDEQU--the first element that matches a given match word.

RNV. Returns a quasi-normally distributed variable.

KONVERG. This routine does the tedious part of an iteration,

choosing new values for the independent variable, and testing for

divergence and excessive tries. KONVERG is initialized by a call of

KONVSET; KONVERG stores its information in the calling program and

therefore you can stack any number of iteration loops.
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MINMIZE. This function works just like KONVERG except that it

searches for a minimum value instead of a zero value, and that it

assumes the function is parabolic (near the minimum) instead of linear

(near zero).

TFLITE, TFLYTE. Returns a flight-time between two points: TFLITE

assumes that (1) thrust and drag may be adequately represented by an

* initial speed and time-to-attain-that-speed, and (2) gravity is constant;

TLFYTE dispenses with the second assumption, but is only one-quarter as

fast in execution.

SONIC. DNSITY. Provide models for sound-speed and atmospheric

density.

TRPLATE. Performs N-point interpolation in a monotonic list.

SETSCAL. Computes appropriate endpoints for the axes of a plot.

SETPLOT, PLOTT. Produce plots on the printer. The primary differ-

ences are:

* SETPLOT must be called with each x-y pair (data need not be

stored in a table) and a character to be plotted (63 choices

including blank). Characters may be added below or to the

right of the previous character, which allows building up

labels. Any number of traces may be plotted. SETPLOT uses

a COMMON block of 663 cells.

PLOTT works from a table of data, and assigns to each trace

(up to 6 traces) a preset character. Once yoor data is

arranged into tabular form, you can easily plot various

9 columns versus each other, and you can easily plot a histogram

instead of a single trace.

C
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MATDIAG. Sets up a square matrix with a given vector on the diagonal. I

MATSCAL. Multiplies a matrix by a scalar.

MATFLIP. Transposes a square matrix (into the same location).

MATRANS. Transposes a matrix, storing in another matrix.

* MATNVRT. Inverts a matrix

MATADD, MATSUB. Add and subtract matrices.

MATMULT. Multiplies two matrices.

MATIGEN. Calculates eigenvalues and eigenvectors.

MATPANP. Produces a submatrix by selecting and reordering specified

rows and columns from the original matrix.

JACOBI. Is a more general form of MATIGEN.

C 32
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4.0 TRAID SPECIFICS

In this section are the complete FORTRAN listings of all TRAID rou-

tines. Information which was too subtle for the Primer (Sec. 2.0) or was

too detailed for the Generalities (Sec. 3.0), will be found in this section.

With luck, specific questions may be answered by the explanatory comments

in each routine; as a last resort the answers can be found in the source

code itself.
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ALTF

FUNCTION ALIF (STATE)
C SOURCL DA7h 67.0126 GRANO NEW CODE
C
c RETURNS ALTITUDE OF POSITION IN STATEIZ-41
C
CCOMPK6GASC0W

1660003 C014NON /SASCONI
I PROG~aM ICPAGO. LINE* 7OFOAm RUN, RUNIP100)

2 MSB. FLAG. DATE* mAx?N. NAMPO. MAALNI
3 KLASSO KONOUP. KUNITS. KSIINT# KOaO. IFEO'

9 NDFILE

CCON4PKQI CONCOAi
400063 CommoN lCONCON

I Pl. SAD. S4.V. SHF$ SKP. ASoY.v

a BACCO GCON. "BOOT. "NOZ~os IopeOI "Arp9
C

00003 01MENSION STAT1410I.P(3)
C

006003 CALL ANII(39S7ATE(llsPl
061406 IF(KOORNOII 1.2.3
000011 1 A 0 P131
"4013 so TO 4
060013 2 PM3 a P(3)*N6400Y

Is01 3 A a IN4A0IPI3NSOOY
0666i 4 ALTFS
66623 RETURN
606023 ENO ALTF
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AXVEC

c SnUNCL DATE 67.0726 BRAND NEO CODE
C
C RETURNS VLCT0R V UNI utvJECIOR IN u-0111ECT104
C ON V NUILVECO IF K 0

C

6 06004 OINftviOlwV(33-G

Osseo? jF(K.07.O) VW6IU.
609012 RETUR~N
06013 END AXVEC
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CAXIAL

FUNCYTON CAXIAL IV"*C"4,4LPCo~vC01 68.0311
C noUner OATF 64612@1 use roly WHEN nt.NOMIN*?noma mA 01 igO
C qtoulce DATE 60.0311 A00 1.TH ARGUMENT
C qOURCE 04tE 800310 CHANGE OtAf PROFILE TO FORM4 Cm.2..v1YAC1..,
C %OUNCF CATE 07.670? A01TED Fmne FLAC or 66.001

C RETURNdS AXIAL .PFOSCE COEFFICIENT, A? MA4CH wUIAFN V04ACM At40
C ATTACK &MALE1 ALF* F00 A VfHICLE PeSCR:SD BY 7141 K-TH STAGE
C nI Twe C *ftfti

MOoil nPNI ON C139161
060011 MAA IVmGO.1lo (WIG1.019 (v3.3o. IV4616.1

0se0l0 VPIVMAC1M.OT.VI) 00 To a
S00613 eaxIaLac(K,?) s RETURN
000011 a jP(vACN4.GTov)b so T0 4
000031 eAI*LUC1CIE?a.EV*C.VIjIV-V)(CII(.)CilKsflI 5 RETURN
M0e0w 4 64,.3g3v~P~4~~lCg.)iCc9~cI)J 0120S

866611 vo.P01 2 g 1v4tz-vall 00.1205
6603 voiclotot;CI 1 91161V3oY1*(V2.YlEIV3.v3)

660113 eAxRAL82*F01V1XA#(VNACM.VI I 40.1361
464184 OCIVON
00013 TNS CAXIAL
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Iw r'r lw t NESSAGE) "to Coa
m

C CALL vo o
CfAl

C *. 1"tt*WS~4406 PAOIWP fthNAIoOs
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CHEKFIL

FUNCT ION CHENFIL (LUMP 44. 0209
* SOURCE DATE 68.0209 CONVERT TO CDC 6400

c SOURCE DATE M.1215 NOFILE019 ANO IFEOFNO IN bATA STM?
C
C CALLS EXIT OR SETS [OF ftA* IF EwsVILE ON LOGICAL UNIT LUk
C

* C * NOTE - If AN ENOFILC "AS KEEN fOtiNO, THEN COCKFIL WILL
C exit LEss ftIFEOY. "As sEE SET NON-ZERO

C TO LEARN HUNGER OF ENMF'ILlS WHICH HAVI seem 49&00
C POINUNILS(DUNNY)
C TO RESET TO L THE NUMIDER Of' ENOPILES.
c CALL SETNFIL IL)
C TO RESET TO L THE ElOPILE-CONTROLt SWITCH0 IFOF
C CALL SETIFEF I)
C
CCONPGGASCON

004463 CON""N .49ASCONif
1 FROG4100 IIPASE. LINE% TOPOAT. RUNS OUNIIO6,
2 lose# FLAG, DATE$ NAATH, NAMPOI 1HAALN%
3 KLASS. IMROU09 KUNITS4 SISTINTO KONORO IF
4 .NOFZLE

C
68086) DATA 1N1)FILsoo).IIFEO1FaGI 6041219
9004662 EQUIVAL.ENCE (AEGIEO)

000603 C CHEFIL so. 64.0141
60664 MFEO~tLUNI 10.40
$o6f@? 10 IFIIFEOFI 36.20
666612 26 CALL HEAO0
.664614 CALL EXIT
stools 30 NOFILEUOILE.1 66.12111
04417 wHEFIL ml.@ 60.6809t
eete 40 RETURN

C
666022 ENTRY NUNF8IL 5 480209
0020 IFE"NOFILE

606032 CHESIFIL -AEQ 68.0209
060303 RTURN

C
406434 ENTRY SETIFE F 60.02010
6642 IFEOFGLUN

060644 RE TURN
C

6606 ENTRY SETMFIL 60.0209
off@94 WOILEaLuN
666959 RETURN

06660 END0 CHESFIL
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CNORML

FUN4CTION CNOUNL lVMACMALFsCvXCPl 64.8311
C SOURCE DATE 60.0311 A00 5-714 AROUMENT
C SUURCE DATE 67.0707 ADAPTED FROM FLAC Of 66.0601
C
C RETURNS NORMAL.FORCE COEFFICIENT@ AT M4ACN4 NUMER VHACH AND
C ATTACK ANGLE ALF* FOR A VEHICLE DESCRIBED BY THE x.TH4 STAGE

*C OF THE C ARRAY
C

666666 DIMENSIONi C(3#1*1
C

$00986 CNOOML.ALFeICgE.I13).ALFOCIK.1l4))
56013 RETURN

60551 iwoC"OftI.
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COMMK

C ~UHCFUAT ~ :k;,]E ERRHOR PESS.A( k AMIL, MENGEL, CAU IMAGES
C S00-rE UATE k~.1' PNI CCOMPK, CAkU bOTmH MEOBE AND AFTER

C SUkrt I.,ATE be-U3ul HNANLJ NEW CULL
X j

C -.SSI(-N HUFLENS
X TKPUT.u0OUt
A fluTPLTs2o22*

A -fRGEO.40OO.
A TAPENTUaourPU7.

X TAPE1INIPUT,
X TAPE2uIhPUT,
A TAPE 14901ERGED1

*LUADE') VIA CUfNTNCL CAMU, THIS IWNU(,"AM MEACLS FUNTHAN MACROS
*(FG - PACKAGES UF COMMON STATEMENTS) FO-U0 81tNPUIZ. THELN HEADS
* FJNAP' SU0J4CE CODE $;"O' RINPUTs AND WRITES THAI SOURCE CODE
*(INCLUUINI, THE APPHU.PM1ATE MACHOS) ON FILt 2"LRGED6.

I EACH MACAU IS A SET OF CARDS PWLCEDED My A NAHE-CARD WITH
V 3AC of.AVE . IN COL 1-10. AND FOLLOWED by A CARD WITH &ENUCOMs

L 1A, CCL 1-6. THE LAST SUCH ENDCUM CARD IS FOLLOWED By A CARD
* .IH st&CALLs IN COL I-6. AND) NEXT IS lDHE FOkIMAN CODE IN wHILM

*THE WACkCS ARE TO OE ISERTED. IN PROUCESSING THIS COUE.
*T .E PROGRAM LOOKS FOR CARDS WITH =CCuHIPC.,s IN COL 1-8, TAKES

*Tr.E &IAACIONAPEW FoOM CUL 9-189 AND WRITES IHE CARD IMAGES OF 10,L
* CONNSPUNEIT% MACMU, EmbEUOEU AMHU-b THE FORTRAN CAkDS, 0UN mEEGEOS.

U PON READING AN kNDOFmECUwND, THE eNOGHAN NEWINDS aMERGE03 ANO EXITS.
*TYPICAL USE OF THIS PHOGRAM IS lHI-LIEU dlY TMF TYPICAL DECK SETUP..
*CONTROL CANDS J~b,

* (PLC 0) CO)pKG.*

* HUNSq,HEMGtu.

* HACNLOb PLUS CUm NhmE1
*foNImlah CDAWDOh IA. AP,d

* (REC I) ENDOMi
* rOMNAME2

* COMMON /I/ W..U,6..

*ruo INTEOER k 1. EWUIVALENCE (u,PK?

*AUL SU&eHu~rINE H(I,J)
* CCUMPKGCOMHAmt2

* CCOP40KGICOPINAME I
* Do 2n L-1,10
* EYEC...

* )ATA IkEC 3) I)A!A CARDS

* C
0(0fM03 DIFMES.IUN AftkAYO An0).LON1ePILHlcb2),NAHEt)E)KANUc 9)

000u03 CUMP10i' AkHAY
9000003 ItNTErEW AMWAY

CO0u~j3 UATA )('AAAkAY = * U
ouun(j3 LIHE-SIUr, hES614.?)
Q(00,)3 0ATAlIE51- 2 69 709

1 310- P'AKIY-C-ECK UN LIMI iNfIT eq07*
2 31m COMMON STATEmENTS EACLELU AWWAY. b#00

3 31H PAMITY-CmECK UN 5OUNCE INN~uT , 9.0?09

4 31H KLAVP HEARD OF (NAME) ,69.0709
s 31M CON4PKG (NAME) INSERTED ,9.709
6 31OR PARITY-CHECK UN COMMON. INPUT :99:08709
? 31m TOO PANY COMMON PACKAGES 69.O00

C

800003 Lul'W10 S NUN.01 S MUNuQ
000006 KABI

0 000 NCIM w A
@000 %#;CI~uoml CUrfKbs 6 wkITFIOI.I) KOCU

00001? CALL A0IT (I.OALF IKDATE) ,P.LAL) 909
C

PktCZ NOI M~ LANK-MW FILM

AL1



0 00024 1~NO.~~
000026
00 002i? IF(hrU1.A7.t2) UL 16 A14

000032 LUIN1CCM)"A'S
000034 o"pA#

000035 1G2 QAL(NLfN9W tANAY(A),KKhfKMJ

000050 1FlMT~O
000050 IF (t0 nf~N 806 0 1 b

000053 ln GL To :106* 1064.1O64*.MGV

900006? )~b2 IF (AQ1Al RAl. .. 't~rALL 1 6u. 116

ots 1104 6.89Aa?

000067 IF vAG.MAkY 60 IC A02

0000?? F lAQAy IKA)f.1jENGCU0 I Csij TO lie

000074 11U P(AS3F.h

000076 IKSuK.1.0

0000?7K,8
000100 GO To 1u2

000104 *.414CA"
00011)5 hAM(PCO..SAkkAY(L)

000107 IF1%r0,1.LI.2) 66 rU 115

000111 06 lift .C29kC0"
000113 IF(NAME (jC-1 ) EgoAf(fNCOPMII f-AME((,-Im-

000117 114 CCP.7I!NMA

C
000127 li1, NCOMahC0p.1

C
C

000131 30 WAWUF,e' KA4L

000137 2 FUP14AT(AA.7A10t02)
00013? IF (tLOf .1461) f%0934

000142 31- wwlTFtLut,,2) KA6JC

000150 IF (IAor.NL jsmCCOPif'KjI GO TO i

000152 IF(1.rO14.LT.,) GU TO 3h

000155 DC 34. N1,ICCP-
000156S IF(NAPE(P1).E..I'Awu(2l U0' 16*0
0v110 36 CuNT TfILE
OOOIA?2 3., MES'Ga).'. I*"U

0(10 1 f-bI (t,1. 411 i'5c- il 0 6 IKR 1,*)

000171 (0-1 SU L
0

()')l 4

000210 UL 30G?5

000220 40 KA 600007

000220 4.4.MLSIF.IL N,1l ME (. 6A6

0002143 PIF(619.L1 (1f)lI 6sTo 5066.12G

000246 R~A w * o

000290 GO Ii' Ad

0002s0 50 NNITFILuN,2l RA10 
68.1205

000256 CALL A 11-9.114 .*KAkL) 
69.0109

@00261 KAR0I0()IPIC 69.0709

000263 KAR0191.AAIE 69.0709

* 0006* uISP1FILUIF.21 KA14U 69.100
0 002? 60o In' 30 

820

C

000273 C 0 i'.I' f1 IL LN I kEINiDO LUN
000277 CALL EXIT

C
* C

C
000300 A62 .,.IT~t61,1)( MES6IK921,F.SI,41

000312 Go To sin

000313 AV4 .01TEi6ll lmE5G1K#3)@KmI94)

@0032S 60 7t) 810

00326 846 ROKUA
00:330 0(6063
0003 31 Go to 112

0033 Poo M141E16191) IMESG(K.E),KmI94)

00034S A14 ueRZTf(610lI (A*tbG(K@NItlM141

000397 Plo CALL tIE

000360, t s COI4PKrl

et 4-18



COUNOUT

0

SUBROUTINE COUN OUT INES) I,0309

SOURCE DATE 68.0209 CONvEAT TO COC 6400

C SOUWCL DATE 67.0601 BRANO NEW CODE

C SKIPS PAGE ANO COUNTS LINES FOR PROGRAMS WHICH MTE OUTPUT

0 C TYPICAL USE IS TO CALL COUNOUT (N BEFORE WAITING k LINES OF OUTPUT

C IF % IS NEGATIVE PAGE SKIP IS SUPPRESSED . THIS MIGHT BE USED WHNw

C YOU WANT NEXT INPUT TO APPEAR ON NEW PAGE@ BUT IF TIERE iS

C NO MORE INPUT. YOU WANT TO AVOID THE EITRA PAGE.

C
CCOmPxG.SASCOM

000003 COMMON /ASCON/

PNOG0M, KPAGE, LINE, TOF)AVe RUN. RUNIr(*)$

MSG6 FLAG* DATE* MAXTMo MAXPG. NAILN.

3 KLASSo KGROUP, KUNITS. KSlINT* KOORD, IFLO'

4 MNOFILE
C
C

000003 IF(LINELINLS.GT.M4ALN) CALL wEAOI()

800011 LINtsLINMEIA95(L0NES)
000013 RETURN

000014 ENO COUNOUT

0

i

I

• 4-19



CROSS

SUBROUTINE CROSS (Assoc)
C SOURCE DATE 67.0?11 BRAND NEW CODE
C
C RETURNS C. 764E CROSS PRODUCT A 1 S

C FOR ENTRY CROSIs RETURNiS C UNITIZED

0006 C DIMENSION A13 oit3ICI0l
C

010005 ROSS9I
068606 so TO 10

C
000004 ENTRY CR051
60401S S KPOSSM0

000014 t0 CjuA(z2*Bl3-A(192)
00024 C2mA(3)d~g1).A*BOO3l
00030 C(3I.A(1IO042-Af21*Sl)
60663S cialoC2
000037 CIIISCI
000040 JFIKROSSI RETURN
@00042 CINSCR1*0120C2,2C(314021
0002 CI1)MCMI/C1
00404 C12)oCt2)/C1
$SOOSS C(311C03'c1
0000,7 RETURN

OgogS? ENO COOSS

4-21



DATEF

VIS 1.1 DATEF 06.006

000010 PRGRAM LENOT1

BLOCKS

0000 goco ole PMOAMOt LOCAL

Eay. POINTS

000set Dalyg

91TIERNAL SYMBOLS

CPC

* SOURCE DATE so.@&@ CONVERT To CDC "o
actumuWS DATE IN s ISC"ANACTERS

E["toy DAlI?

000000 04,1240SO9000000001 VFO 30OIOTE?.3011
000601 DATE? Betz 1
000002 76600 516 so

SWWWOOO Us &h SAN$

000003 010OOOOO0e 1 NJ aICpc
000004 24111900000100000001 * VFO ~ JC1.i,~,I.2lS01hN
00os$09 0080 gwOeO? ~SAMS

0305000009 * IN xi..
6000es 1065S U&4 IS

0800000001 * DATE?
000010 Ease

0)4911 UNUSED SIOSISE 19 STATEMENTS 3 SYMBOLS

4- 23
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DIS CON

SukkrUT I EVI SCU I GOAL GN~Uw,GLASTqKUONQAvOT*OTt *2
C Soukct DATE 69.0406 OWANU1 NEW CUUE. REoWITILN TO ULU SPECS
C bUUkrt DATE t.Y.C3ZH SIMP~LIFY GUAL/bLAST/bNU0 TfST
a SOU~rE DJATE 6d.0209 CUNVEI TV CUC 64c00o
C $OUNCE DATE 64-0824
C 43
C AUjUSTS 1104L STEP TO ITERATE ,IACIK 70W*kb A OISCONTINQITV
C 45
C r-OAL - NUI'ERICAL, VALUE OF CNIYEWION AT WHICH4 INTEGNAT ION lb #66
C TO uE INTENkUPThu 4?
c rShoWf - PRESENT VALUE OF GOAL 4
C rnLAST - PmEVIOUS VALUE OF GOAL 49
C koNoA - CuANENT COt~uITIO% OF IIENATIUNs SET NY DISCON TO so
C POS1T1VF - ITERATIUN IN PUGHbbs IONOA 8 STEP~ NO. 51
c NEGATIVE - ITLIMTION CUOMPLETEDIH I1S TIME STEP b
C dENO - NO0 IILI.ATION IN PHUG&4ESS (MUST UE INITIAL 53
C VALUE OF iKONOA SIJPPLItU TO UISCON) S4
C rl - LAST ACTUAL TIME STEP 5
C i)TE - TIME STEP EbtIA'ATEO TO REACHI UjICONTINUITY 56
C 57
C 60

000011 OGwArSGOAL-GNOW)
000013 TLRC=I.L-b * AMAAIGUAL,1.)
000017 IFIXONDA) 294.10
000020 2 KONOUXo
000021 4 IF(DC...TNC GO 10 12
000024 IF(COAL-ONCW)*IUAL--LAST).61.O.) L0 10 H
000031 6 KONXwKOP&OA-1
003? O1EuOTOlFulV(IGOAL-GNO*l/IGNOw-oLASTI)
0:04S I~f OTE.Ev.0.1 OTfalb.*DT
000047 0 GLAbTsGNOW
80005 AETUgKr

C
04005 10 IF(Or,.GT.TLN.NC) Cu TO 6
MoCss 12 K0141XZ-l
00SOS GiO Trn a

C
00007 EhP nIbCUP.

4-25



-r DNSITY

FUNCTION ONSITY45) 7

C SOURCE DATE 68-0209 USE ALTF FOR ALTITUDE
C SOURCE DATE 44.0728

C RETUNdS ATNO0SPNIC DENSITY FOR STATE VECTOR S ?I

* C S
C WRITTEN 7120,44:0

* C 6
CCONPFNOASCOM

666003ComNOM I'SASCON/
I PROoft KPAG9 LINE. TOFDAY. PluNm ftu% 10 1
2 NSB. FLAG, DATE* NAKTN. MAXPO, MAALN.S
3 KLASS. KeoNUP KUITS. USTINTO cooflo. IFEOF
4 ONDFILE

C
CCOMPK69CONCOM

06666 COMMON ICONCONI
I Pi. SAO$ SEW. Saw, USP R6007.
2 08CC. OCOM, ofooS? 4"11109 TWool* Moot

C
664663 DIMENSION lIS~tAlsoveSI
$06663 DATA 67(IIXSU1.56.160@460,066IS

60603 DATA ((A(I1I.1s~a.1e.62I. 19775e56 ) SO

666663 DATA soIu,~6..00@S.001..60S1.61616
C

00603 HsALTF(S 66 4.6269
MestO 4 If INUNITSONE.01 MOMISNF
We6ll On I 1.1.5, 9?

060613 IF IM.LT.2(111 6o To 6 O

#*@1#i 7 CONTINUE 9
stoog6 ONSITY9O.16
666621 RETURN lei
660022 a DNosITY.mNiOZNo.A£IIOE1P£I~l*N) lot

089003 RETURN 103
666633 END ONSITY

SA

4-27
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DOT

FUNCTION DOTIAsS) laS
C SOURCE DATE 6.0101 BRAND NEW CO0r
C 

116C RETURNS THE 001 PRODUCT OF VECTOR A WITH VECTOR S 107
C too

66064 DIMENSION A(3)99(3) 109

060864 0o01.. Ito
O0060s 00 1 l103 111
66*614 RETURN 113

eeeels ENO DOT

4-29
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DTIMEF

IDN Id OTINE

040010 PROGSaM LENGTH

BLOCKS

*000000 008010 PflOOSAM* LOCAL

ENTRY POINTS

EXTERNAL SYMOOLS

CPC

* SOURCE DATE 68.0209 CONVERT TO CDC 6,00

* AETUMNS T1NE.OV-O*Y 1#N 10 C044MACTERS
ENTRY OTIMEF

000000 0.4411SOS06000@0001 VPlD 3&/6LOT14NEF#2i'1

00040 011MEF GSSR I

6962?60 16000000? *SA 8* SANS

000003 0100000000 'F ma/CPC o/o/olol/9/0VN

* 00004 2,IIS600@0Z00000007 SA VV 331, 1 sAWiS2#,S0OM

0305000005 *o ZR 15

0260699091 p JP TtNEP

0351 UNUSED STORAGE is STATE14ENTS 3 SYNOOLS

Ffln=KmI no m.Aw-bo num
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ELF

c 
FVCOSUC 

AE- 01 
140

c , o~d E y~ 0 T OE 
141TC"A 

fg'TWRD IA

c &MO-E HEASURED F"O" 1 ' PLII'PoIIV

a pl AND142

*@ 0003 1g4(NSI N A( #13 
142

0696 4 c 1 % Q I A 
I 

I 44

6 (9 1 A13) 
1 4211

000012 
LO

4660 3 
0.1 *ITU

406627 40 ELF

4-3
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EULANG

SU,4N('uiNt tULANGIMOOF,~AALS ANGLES%nERiv) 4
S"Uwdfi 0 1TL b.2V CONVERT TO cUC 6400

C SOREDA C 60921 REURITTEN TO ALLOw ANnULAR AE
C 

149
C PRdOUCES EULER ANGLES FROM UIRECTION COSINES. OR1 VICE VERSA Iso
C 1*1

*C "DUL - IF POSITIVE, EULER ANGLES ARE RETURNED FR0N OPREC. 1*2
C TION COSINES. IF NVGATIVE* DIRECTION COSINFS ARE 1*3
C RETURNED FROM EULEW ANGLES. A
C AAES - DIRECTION COSINE ARRAY s
C ANGLES5 - EULER ANGLE VECTOR IS6
C NUEwIV - mIGNEST ORDER OF TIME nERIVATIVE INCLUDED is?
C Ism
C 160
CC omp" *C ONC ON

000006 COW04ON /CONCON/
I RI. sRu. 5Ly, SN4F. SKP, RODDY.
2 GACCf C.CUN. SobDY. RMOZWO. INORI. NAre!

000006 OImEAYSION EN(1) 1. AA S i 1. 3) #ANGLES I 1) .SNFN (4) CSFN 14)
000006 nIMENSION Sr4NIAI.CSFNO.2,SNFNOI4I.CSFNOI)A)NGLS(IO)
000006 EJUI VALENCE

I (SNA.SNFNI2fl.ISNAO.SNFNOI(2U.(SNAO.SNFNOOE?)I
2. (SNkoN.SN(3) IsNfnD.SNPNOI3I , ISNODSNPNOO(II
3. !SND.,SNFNIA::) ISN6O.SNFknDCAI *(SNG0ODSNFNOO(41 I
A.ICSA CSFN(~ *CSADCSFND12Z) ,(CSAOOsCSFNOOII)
S. (CSM.*CSFA.(31I. (CSdO.CSFNOI31)).ICS0O0.oCSFNOf ))
A. ICSG.CSFN(') * (CSGD,CSFN0IA * ICSGD,CSFNOOIAI)

000006 EQUIVALENCE
I (A.ANGLSI2,1(A.ANLSSI).)ADnANLS)
?. IM.ANGLSI3fl.4RO.ANGLS(61).BOO.ANGLS(9))
3. (oaANGLSI.)),IGO.ANG6LSI?).*IGOD.ANGLSIIO))

000006 EUUIVALENCE
I )ENS.FNCII.ENXOENI(S))(ENAOENIB))
2. IENY.EN(3)).(ENyD.EN(6)).(EYIO,!tdf)2
3. fENZ.EN1A)),(ENZD).EN17)).IENZDo.NIIO))

C
c

000006 fF)(.Ut.LT.01 1.0 TO 30
000007 aNrLLS( I ) - AXES1I.))
000010 CSA - AMINI(AXES(4o3).I.1
00001' .~ . ACOS(CSNI
000017 SN - SINMM)
000021 FNI.0I~aVf-AXES(3.3)/SNoI &a.*0209
000#)32 FNY.FUIV(AIEh(?v3)/SN8) At. 0209

000041 IF(CSN.L.I.? GOI TO 4
000044 FNM AXESI2.11
00004S PNv ARES,1.1
000447 4 Nl 0.
0000*0 S14A L NX
0000*2 rSA *ENT
000053 A 2AANZIC$Aft)N&3
000056 r, aEitPA(N(l.AXFS(?.Il
060066 IFIA'tSIA.11.!.l.I Ge-G
000(171 II1
000072 rp iwflwivil . I rO To 28

00044 /Swhl 6.0209
000103 tVISN"M.EIJ.0. ISGIQTAASTIO2AEI,2#P AEI.)

000144 A() s FUIVIENYOICS&I .09
0001151 IFICSA.EQ.0.) AOU.FTIIV(ENKO#SNAf 64.0200
0.62*b) CSGO a UOT(ENI?I.AAESISt2)). COT(FNM*)AXESIZ.Z)l
000301, Nf, m FIJIV(-CSGD/,SmGI6.00
WIGS0 rv)SNG.EQ.O. I 0O'S0RTIENXD6*2*fhYD0*21

006021S It a ?
0901 TFINPIEWIV.Lt.21 00 TO 20
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000223 jODs 6O~t1~.lfO~.O# b4.0209
000734 SNU -SNA000O2CSS00OO
060241 6a ~ I ~,I2@NAOhOEISDN)4.0209
06025 E14YDO a 1lt4432@NO4~GEkSlO)SS 09.0209
@00270 ENZDO a 0.
00027 &O0 - FOIVHINYUV0.Sl4AD002CSA) 640209
000300 000 a FUtVI-ID)O1NIm2I.AAES(S.12.SD1EI5)&AEStS*t)) 60.0209

A * DO I EN(B i. AXS(292) -Grl#SWG0 /IStG) 6A.0209

4004033? 
11 * - l

40003*0 ?o on 29 J92.11
000342 79 ANtGLES(1i e*NL51
090347 141TUI4N

OOOjsu 30 4AE~tl.II a ANGLES1jI
0003154 ni 3? J52.4
Goo03Q SNFP4(J4 a S14YCANGLES~ji)
000344 32 CSFN4(J) 0 COS(ANGLESWJ)
080376 1'4DNLIV.LI.1) 60 TO 40
090400 no 3& jozs*
000402 5'4F~n4fl 0 CSFt4jl*AGLESUJ3)
00040b '34 CSFNU(JI - -sN~hJI@4NGE1.j.3)
000414 Iv(NOUJIV.Lr.7l GO f0 40
4004.16 nn 36 J-2.4
000420 SNFVNOJ) *.5Nj4GEJ3@ 2CF~~&GE~~Ie
044431 36 C%FNnl0cJI - -C$Ff(Jl*ANGLES(j.jl**2.SNil)-ANiGLESIJ.4)@7P

4000444 40 &XES(2#11. CSA6CS-A6C5~50 170
00.S4% &XES(I391) Sk~A0CS0.CS4*CS90SNG ISO

400.56 AXES(4d1)-S kN*St4G16
000.5? AxES(l.2)ft.CSASNG-SNA*CSR*CSG 162
000462 kAESo1.2) s.StAoSNG.CSA*CsqoCSG 193
@0046S dAE5E.,2)s 5#40*CSG 14
000466 AKE51?.31% !btq&*SNR 105
000470 AxE513,3l.-Cb**SR 194
000471 AAF51..315C14 Is?9 000473 tPiNULWIV.0h1) IETURN

00.70 Ox C"S.I ySG.C$*SNGD
000%02 VY CR',NOCbL,.C5ACSGD

000%15 AS(vlI) a SA 0 C S,. sIA*C 6D-C anoC4SNGi-C *P A,
O0h%2S W4SUloll 9 SNkNOSpox.Si14SN60
000530 AtitiS2 a -CS4D*SING-CSA*S0sw0-sN4*cs0*cso-sN4A~py
000414 AXFSI6.21 0 -SIIAOSSN6-SNA*SNlOo- CSAO*CS89CSO.CSAPr
000550 AXES(?*?) - SNUDO'CSG.SNOOCSOO
000554 4KESIs,3I e SNAOSSN%#SNASNO
000%S? &ES(603) 8 -CSAO*SN@-CS40SNR0
000502 AXES(7.3l - C5110
000503 IFMNOEIV.LT.2) HETUjAN

000546 PAOD a CSGOORSIG - z.eCSsOoSm6n * CS9*SNODO
000575 PYfl a CSqSOOCSG 6 2.*CSID*CSGO * CSBGCSGDD
000403 AlE6108.ll a CS&ODOCSO.*CS4DOCSOCSA*CSGOO

K .SNAOO
0
CSIOSN46-..SNAD'PX.SDP4AO

0006t2 AX[Sl09pl) - SNAnoDcse.2.*sNAo*csoo.sP4AOcSGDD
A .CSAOU*CSOSN4.CSAO*P6*CSAOPAO

000441 AXES(10%1 8 SNW§DODSN4G2.*SNO*NOSNOSNODD
000050 AAES109#2) a -CSADSNG-2.OCSAD*SNGOCSAOSIGD

1 A SNAOOOCSfl'CS0-2.@SN4OO07.SNA*RYO
000447 44(5109.2 I -SNAoo.5P40-2.4S6A*.50.SNA*SNooo

0 A *CSADOIICSUCG6*2.CSAD*PYOCSA*PYD
000706 AESI 10.21 a SNUO*CSG.2.*S$OnCSGDSOOCSOOO
000715 &!tO3 MDON..SA*NOSAS*0
008M2 AXES40993) 0 -CSAnOOSS42.*CS&D*SNSO.CS**S#4600
000732 AXESIIO.31 4 * D
000734 14ETUI4N
44@0734 END 1&jL414
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I FDIV

4
P

VEA 1.1 ofniV 06/30/6R

If.*NT FOIv
000005 PROGRAM LENGTH

BLOCKS

00Ouno 000005 PROGRAMO LOCAL

ENTRY POINTS

@00001 FDIV

* SOURCE DATE 66.0209 CONVERT TO ChC 600

*• A FUNCTION CALLED WITH ONE ARGUNENT - F¥IV RETURNS THAT AVG

*• UNCHANGED. UNLESS It IS ILLEGAL (IF - INFINITE OR INOEFINITF)

S IN WHICH CASE 1T RETURNS ZERO. TYPICAL USE IS ...

* INSTEAD OF XoA/s
WRITE MFOIVIA/R) IF 6 MIGHT SE ZERO

ENTRY VflIV

000000 040411 00o0000000001 VFO 26/4CF0IV.36Vt

000001 FDIv SSSZ 1

000002 S4110 SAt 61

10611 A61 xi

03S1000004 * OR XAISETZRO

000003 0361000001 * OF X)PFDJV
000004 ?6600 SETZRO Sib so

0200000001 * ,,p FoIv

00000S END

034SI3 UNUSED STORAGE IA SIATEMENTS 2 SYNgOLS
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Suokm4nLT7INE tLAC Cp~)
C StluaRt us E o6.1063 S C OPECT CALC UV ALPHAC
c SOURCE UATE 64.032b RE-AkRANGE St luP OF ANCo DOMMYCA-6), AND 0 ARRAY
C SOURCE UATE to.12G5 USE KUNVERG INSILAD OF LIVERGE

4C ALSO MAKE AM8IT.7PESSOEM04uSTCRECTIOI,
C OLPENG O UP NIC bPEED AS WELL AS DENSITY
c SUU(t LJAIE 6$.0717 USE QUADRATIC FORM FOR ALF OF CNl.CNZ
C SOURCE UATE 68.0311 PASS CP (ALSO) TO CAXIAL AND CNOPML

SUUNCE DAIE 68.0209 CONVERT TO cuc 640
C SOURCE DATE 60.0208 INCLUDL DRAG WH'EN FINVrING ALPHA
C $OUNCE DATE *A.02ej7 CORRECT ALFP ON NOMANVks NO-RLSP FLIGH~T
C SOURCE DATE 67.ONII AMFND FORMULA FOR ACCEL WITH RESPONSE
C SURCE DATE 67.0726 CALL TRAIDEkk IF EAiNOR CONDITION
C SOURCE DATE 67.01707 CALL CAAIAL. CNORI4L FOR AERO COEFFS, ALSO
C 67.0707 AhC IS IN RADIANS IF -FLAG- IS NON-bLANA
C SOURCE UATE 67.A4~12 AOAPIED FROM FLACON
C Ifo1
C CUMPOTkS ACCELERATION OF ROCXET WITH' DAMMED SECOND-ORDER 192
C Ot.SP(.'NSE TO NORMAL ACCELERATION LUMMANOS 193
C 1144
C -, CURNECT ROCKET STATE VtCTOR, FOLLOWED BY CURRENT 195
C ROCKET ANGLLtO-ATTACK VECTOR 1'16
C C *CHRACTERISTICS VECTOR, FON ROCKET TYPE 19?
C CCKSTAGE*I) - VACUUM THRUST AT IGNITION4
C C(KSIAGEP2) - NOZZLE EXIT AREA 66.0601
C C(XSTAGE@3) - IOTAL MASS AT STAGE IGNITION 66.0601
C C(IASTAGEW. - TOTAL MASS AT STAGE bONNOOT 66.0601
C CIRSTAGE95) - bTAGE BURNING TIMt 66.0601
C CtKSTAGE#6) - REFERENCE AREA 66.0601
C ClKSTAGEs?) . SUBSONIC AXIAL FORCE COLF. 66.0601
C C(ASTAGE98) - SUPERSONIC AXIAL FORCE PmTW A 66.0601
C CCKSTAGE-9) - SUPERSONIC AXIAL FORCE PMTR 8 66.0601
C CIKSTAGE.9101 - myPERSONIC AXIAL fOlaCE COEF. 66.0601
C C(KSTAGE911) - MAXIMUM ALLUNAbLE NnRRAL ACCELERATION 66.0601
c C(KSTAGE,12) - MAXIMUM ALLUWABLE ANGLE OF ATTACK 66.0601
c C(KSTAGE,13) - NORMAL FORCE PARAlMETEP CR1l 66.0601
C CtKSTAGE,1Al - NORMAL FORCE VARAMETEA CR2 66.0601
C CIKSYAGEoIl - RESI"OmSE DAMPING FACTOR ZETA 66.0601
C CIKSTA6E.16) - IESPONSE UNDAMPED RESONANCE FREQUENCY 66.0601
C i - CmA-ACTERISTIC VECTOR PON PARTICULAR ROCKET 210
C CP(fl-CP(31 - CURRENT COMMANDED ACCELERATION (NORMAL 211
C To CURRENT VELUCITI) 21?
C cpl6l - CURRENT SlAfGE NOMbEN KSTAGE 213
C Cw(S) - RPASE WITNIli STAbE. KPMASE 214
C KPHAbEz-l - PRE-bUiRNING COAST 215
C KP"ASEm 0 - dMNING 216

C .IIS ~ P OST8OSMNING COAST 217
C Ck(#A) - TIME OF IONITION OF CURRENT STAGE 218
C C'-(?I - LAUNCH TIML 219
C C s AP&) - STAGE I IGNIION lIME, 220
C C I' (.) - b TA (;E 1 SLI-ARAfIUN TIME 221
C C"(1o) - STAGE 2 IGNITION ll"E 222
C Cp-41I) - bTA6Ek 2 SEWARATIOR TIME 223
Cf.(L' - StAGE 3 liINITION ll. 22

C
r 22S
C lG'. UPF C(KSTAGE.13 SELECTS MOTOm RORPINr CHARACTEkISTICS 226
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C HjOSIIIVL -CONSTANT dUWNINQ HATE, CONSTANT 
T
HRUOST

C NEtG A II E - E AH~t NT IAL UMN I N5 WA I E, CONSI ANY
r 1M9IOUT7MASS MAIN 229
C 230

ltC iluojr'S S(M)-S(In) AND CHj4)-Cl-(b). lmL LATTER AI4E SLY UP 231
C T(' A6,.LL .)Ti- ANJI FACILITATE IFhitGIATIGN tsY SUOlWOINE STINT 232
c 233
C 1' OtL(,A 15 sEHU. .OCKET IS ASSOMtO To NFSPONL INSTANTLY TO23

UCOMMANDUS. 235
C It IrMEGA IS NOT Itkog hECONU-'jLEf4 WEblo(NSE IS ASSQMLO AND 236
r c-il-S)2 IS UbEO YO STONE AN ANO.LE-OF.WTTACK VECIO% tTmE 237

*C :1FF kNCE tL1.E.EN THE UNIT AIS VLCTO4 AND UNIT VELOCITY 238
C vkCTL,.) A-'-[ 115 1kATE'j. ACCELEkATIUNS OF THIS5 VECTOR ARE 239
r ktUfF IN S1)(?lFOR INYL(,NATIONY FV STINT ALL)N(, WITH S. 24U
C 2.1
C 243
r C I'-KG. i.A scot,

I Ow~- ,(PAGt LINL, TutUAY. M1uNt RUNIID~b).
2 mvsC.* LAo DAIL- mAATt-. MAAHG. MAXLN$
3 pki Ab. KrHCop, I(ON[TSe IkSTIN1, KOOF.O. IfLO*
4 tinP ILL

C 09/15/89
rrCf "~.Co,c "CC

voul~vf CUmm). /COI.C(C. /
1 1, 1. tWL. 5LV* $.-I. SIKH wiiuDy
I?' ic ( ,cCC UCO, t OL)",O t Hmuiu, TwupI. HAF 'I

C _L!- .K(. ,CU' C N
C 09/ 15/bQe00000. I. F, N NCON/

I UT . .\STI '. NrfIFkt. SUANOAtf.4)

0000u. e.wUlvlLlt"E fSL(7).AI'T(T)S0ANCXAU1j

C 09/1I5/69

00ouut L~I VALE1,Ct ).ij) *FTj 1 ti)1(2) *CAE) iu(1 o.M) , M(4) 011-2) 6 (05S) 11:0
I .(- .. t (D(7) pCAI) o (0)) A)f 1 l00) ob) . (U(IO) ,(A21 . be.OeU

2 MC)1)) I A1'-1 o tu (lel 9ALPHAM) 10 1131 sLNI ) v,(I 141 oCk?) 9 (0 5) 1&WA I
3 1.) If,) . ".1k 0 )

00000. UOAIA IlLANKSL1 I 7mt

0006 .7 CALL 40-ITi3CILLMMT) 69.03?'
fool001 1 ).SL'.Eu GO To 11 lb

000014 llT.,i eb
OOI 000)1 0 4 ',-7:12 257
0000 21 I ' )CP 1N ) .C.T.TT) Go To C t9.*0321

*0000213 4 CwI.TY Uk 26C
OO0r#a 1- 1 3 2t1
00OU27 ,p VAIII-)22
000034? Tt.(s-I263
000014 KeAqsmcvloe,-I 2t-4
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00 0:.E : *7) 1.t* .11 12G7T

000~7 " * 1't I)6 ~

000r'l? :. I I . N ,* 23it0 6904. 2

(00011 1 I P. tA~L., 1, 1 273
0000d C". I A277 .A M 0 9c1

0u011 P lfF . lj..5 T.1 V C IL 5 66.0601
000102 b( N -lIC ALT..-..t 1 68. 1205

C0-01.LC AMA~uF.1A.,1-Awd)*Fr.I00IN N.4f.Fh,/Sw Mt68.0209NAL$6F

0001417 li. (Wt' At~. ?u10 i 275

000115 A~F.t30. m 27

000111 Cu 1, 1A,) 270

000 1(7 . T-~t - I b 0

000141 Ls*.(.. 6hV**?
0001c3S~..*F V~AA S 68.1205
00013 X..S SOEOPI2
0001 GFO p'sFivFI/*.5
00022'. NL. 68,-m * I 20

(001225 1 F '.1,I. Fu4 1 ~~a0.. -04 2t-27
021 3N 2 AC-;.'. 2?l I (AC 92.)IA

0uoptk ALso 0 . Fl TV ?kFAA5568.0209f ~000213 c' . 8A

O0fl?2a ASl.N AL , 1 P*8
R00022A AZC.f *2 IA~C P'4k

0 ,, 00 2 L P. 8AA fI M.A0..eGCMO 0
000)3) A1 L.CCS8e.F

00034?~~~0 #LMFBCLPtOCSALF.FM0OL(5NAF 800

00023"I7A CA0.. GO, T0 210tC)

000e, - -u



00tu3e3 AbSSI.- L1 N. PO'AP

0003j( eI LC1,A.(P I

0((333 Il Lt I"101 .LT.Ah!') L0 TO le?0

OCt 330. Cl.,(A, MAN/whbpM
0001337 & ,Sjrr\ 214. TO KLBA

00034( 'K."Oe 2l
U 003' CALL KovE(L~KW*OIJ6 24

0003.'. ALF*Vl~VtC0LAL/UCUA)

*0Cl0351 1,u To ,AEC

00U() 3f7 It, CALL Ti-A uiIt?4AL~(m' TI.(JUHLE IN PLAC bb6t.oietg

000 ;71 Kj6

00U3
7
? s?.ALP.-.'JUALF

000,trl LFV~,CMA e1.07L7

0 00;! 6u, 1n ?3f' 6.0707

000-11 ?7e AL NALI.'IA.'P.0
(000 If (Gt 1101..#-LT.AhCAG) Gu. 10 23c,

000'.?( CALL b f.0dg(i

0004.,r ALF31~t XV(lY/0LjA) inf

CO~l'.'.' 1(, P'~AILCK

0004<l pe. A Sf 22t- 10 AUUAK 
ts %?

00t.F, FJiVbE~bTSTLF.wt1AK(l ?Zb9399,'3C bb. 1ev

00u'"'.4 ?eb CALL Twa' LUtflf120-ALII.AC 7I'Okht4LE IN" LA0 )bC.~,

C

I00"'? e3L ALPH.AC-ALF

OliO iI ALFAOAPTK\(A L(PMAC9ALPHM.g'.LIHAPM(

000S17 6GO To, 9'APUvS

000330 SrAX%1s.(A0I-"A)

000"4;) J1 f A T.=l;'.A (,!C i

000,4s' AbSIjn.. 23bi 7() rLI'1AK

0001-6,GG Tr' I.A'ECK

DU0'!',7 CUMINUPL640*2
OOO0,efl Cuf(2v?.Uf(ALLlA
O0052 OU 2ZI' Nxl,3
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00" ;'4 I , . CN2S(-1

00 z0?7 '?I" b, (r 1.A G N

00061A Ii (J -tGA.NL o-I G (,( 36 322

OA I 1 34 Sl,-)AOV(,*S-C(1*rA .AN*(ACt(N C5A-VL(N)-SNA) -GIN) 323

000t,31 c3h* C SF CCS I %LF A

0 000)4 f) CftI UP EG3A**2 3? 7
oAofa CUN2.Ct~EGA~jEA binq
00O0 C-3 CW,3-C Iv It/SN A)30
oooblr 1 0 3- Ns 1 3 331

000053 333

000711 199 GCD 7") #A-AtCN'6.
C & 'KECN

00 7 1" '.'l 4 1,1 An C4 - -- ClAFCKTUvP 7.0olT
0001' GC To KUOA

C AE.C
00013f 4.2l CACAA (EFA AOCKTGeCIb.n3I I

007. ,C ''KUMK6770

0001."VU(N) UF 0' (SIiN.4)/V)

000713 U(N) aP4 11) .VUI) 31

000 ?.1 1, e ACuLi'- aHTV (AFNC l)/ANCMAG)boI0

0CV??. ALPH4A-ALFA

000777 1 ~L P M A LP A U VU I

00) '13 EL4' I'LAC

4-43



FLIER

slU.-r t;IINk fLIE" (5,LP.KONUA IlEI 335
50C k k LJ~C I~ N'.12 5 ExTEN, REVISION of bb.LIS01
b" H~ Alt "A.E12 fl).N.. JUMP IV 51. a I ANC 0LNO INEV

C S ,,j ., 1 'Al ,,M0507 ENU MANEWVEk. srAGES ON IE'.U IN CP ARRAY

49 5,, -r uA
T
t 67.C62?3 FIX FOIN ROUNu tAII

r 50t'.'t (lAlk hh.tUAUI FAPANIEU FOAL CAPABI~LITY

C (tNL..ATtS 'AKLUVH COMMANDS FUN FLiIHT P'ATH ,'.O(,AM 337

C 331.
r - "ICLk $TAIL VLCTO. 33'9

C C ~ kA)W1lCULAk VEHICLE C'.A'ACTENISTICS 340
CC.(II-CP112) - SEE PFLALP fOI4 OEjN1710WrJ34
* l r3CP(15 - MANEUVEm STATUS U.LICAIONS 342

a ,0 ( 1~3I 1 NumME 0) CUNHFNT VIANtUVI). 1ZI IF 343

c NU FLIGHTl )4mOb)AM 15 IN USE)3,*
r 0Y14) - VALUE UP MANEUVER L)UAL AS LAST TIME 34.5

r STtP HEGAMN36
r Uk(Is) - TIME Al WHICHI CUNIktNT MANLLJVfk HEGAN 34?

c C-)2f - SP~ECIFICATION (UN FI'.ST MANEUVER 34c,

CIN FLIbmi PHUGkAM34

C 'I( - MANEUVER ACCELIhATIUN MAUNLTUUt 5
c c rI I - MANEUVkm UILa.CrIUN (MtASUHED FkO0' 3"1
C huwLNrAL9 AHUiT VfL(,CITY VkCTOk) S

r EHU 1S W~)"IL))NIAL TU Fr.E WIUHT.

C *Y') DEC. 1b5~1
fCI-(IH) - 1.AltE OF LI4ANt.E UF PANEWYL (1IHECTIoN

Cc"-li0) - MANEUVE). (.UAL (VALUE UF CkICE'ION AT b
WHMICH, MANLUyLI. IS 10~ CK I3b

C cp(20) - CODUE UkFNINb UUAL (SfF FOAL FUN uEF.I 3

C C2h,(N - MANEUVEk 2 uLFINIIION 3b?

C ~ -ESIIMATFIP lI M STEP IU bi-ING VkHICLE Tu GOAL35

c v0) ( NUA L1KE T kIO SIAIJS IN NtIG MANtVVEN b

2 P- LA),t DAIE1 MAXTI MAAI'G, MAALN,

.hir,k ILE
CC..N',-AS;CC)

oo0cu7 COMM',^ /IKTC(N/
I K E. PS1fr NIFLU, SOANVA(",aJ

000,),? t,.vIVALtk.Ck 0j0(7lX1NT(I)S0ANDAl7))
CC 11-KOi. TNTCOr.

0O0oul C. UI(E'5jC)' blt ,CN(21),Ml4),U131,AP.L(31,l(j( V.7.OA.'3 .

o00n07 E,IALt--Ct IAL6lu bbEU)u

P',,v-mC(Uj3)0S.j- 3,.

0000 IF .

it
pjoam ~uPAMI~ W
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.4000- bb. 64, i~

000v I hUAL %C P I - 1, V, 3 37u

0001)?& CALL L.l!CU.ltGUAL.POAL(S9Ci~l.V4flC.'I14J.R',I1 Ao,LTE)
00004 1 F .ONL)A.(,t.UJ (( 7t, 2 473

000047 CP(l-t.LONVi.-1j)/5
* 000"53 I~ tCp 1* Nvw.4) liz.fj) (,j)u 11 ii e.120S

0000"3% CPISFA(,CIt'&

000e-I, 2 IF irhljmtlvw)E0) (-,r TrC 11 6b. 12rb
O0f0i'67 IJ C 0C.wu.k.?) Go To b 67.nAe3

000 1CALL C~uS1I(b(),d.H) b7.0823
000(14' 3 IF( ll .0 *AND. H.(2)A.0. *ANL. m(3l...) -(11.1. 6 1.01~3
000 1(60 11, 7 7n?
000110 S. CALL CkW11((-)IoSA2)oml 67.nbk3
00111 I (~Hi )r.. .UR. M(2) rLt.0. .uH. m(31.~. GU TU 7 67.01423
0001eft CALL CIwuS(ib(2lml 61.IIA(3j
000131 uo Ti 3 t?.*nbka

000134 f CALL CQ0Sl(b)I.UI) 67.04023

000247 1 CALL AMII-.o.CJfh~)*CSP 6n.f12

000117 (.E1U3i.

000231? t50 181-3 34LT

00(114 4 CP II~xAAhc~) 34

*B121kEIUj

0c
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FLIGHT

4 b5MUkKTIPL LIGHT (AAEL,(UUESTC.CI9,TSIEI~,CUALVoALIWD.INS,NbTI
c SOUNCE LOATF 69.0,909 RETURN UPON NEACmING INPUT LIMIT NST
C SUUjmCt DATE 6'4.07U9 USF WHITE STATLMLNT INSTEAD OP CALL TC0 0wITIT
C SOLIRCE UArE E59.0328 FIX SAVING OF ACCLENATION VECTOR
c SuUUNCE UATE 69.U109 BRAND NEW COUL
C 602
C TiyEC-HATES A GUIOLE, TNAJECTOkY 10 A S(IECIFILEU ENU CUNUITION 403

0C "I'4

C AAEL - bU"HMUTINL P~k CALCULAT1NG THAJECTD9RY ALCELLRATIONS
*C rIL- SURNUINE POR CALCULATING GUIDANCE COMMAND$ 406

c S - AI~kAY IN WHICH INITIAL TRAjECToky STATE MUST bE
c FI.-Sl ENTRY AND. FINAL STATE PWUUUCED by FLIGHT WILL 4.08
C tbt LAST ENTRY *09
C (r.cIp - AHGUMENTS ('P SUHROUTINLS AXEL Ar-1t) GUIUE

T:)TEF- - TIP~E STEP FOR INTEGNDATIGN
C 'iUALP - PI.LNCTIGN HETU14NING VALUE. UF CIkIlLRIUN PUk ENDING 412
c -TNAJECTONY INTEbkATIUN 413
C VAL - NUMLFICAL VALUE OF CIkITEWION AT PpqIC. INTE~kATION
C 1S TO ME TFNNINATED 41s
C RUC, - ANGULJ4NT VON GOALFN
c Tt~S - CON~TROLS INSERTION Of INTERmEDIATE VECIURS INTO
c ST ARRAY
c II\S80 riETS FIROST ANU LAST VECTORS U.NLY
C 1o.bm-N GLTb VECTomS LVERY N IlMk STEPS

C IVR UUNtADSANOUISCONTINwITY
r 5ST -NUrltiEo OF FIN4AL STATE RETUktED IN ARRAY STATES

c E AS VqFwECALUM~ EVRYNLI3MT ST ST AT 69. 09(y

r MSSGEAN RTUN F UUHI TISLIMIT .f9'

C Cq 15,691 - C r
V.(ICmml /lt..ICCN1(/

oooil& ,,IIVALI:-t ISOMlLS 9AP I ISAA M (S~I)

*C(,K.U CON

(104)(,1 CALLp A111391.SCow/ 31

I000031 1 JTFF(.3

00100,?N LIAUaLNS t Sob L)SUT 54()
000"0 nit 1K.S*It STP~ V 10O'v@(31) P20 SAL(34
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000CS,7 69 a V s
000utb? GLAS UCAL : , TIKGU by. 0709
40011 ?r CALL t1ISCOrI(GOALOiLASoGLA5,KAE,DY.LiU) 69.o?09

* 0001iIt 69 * 0 3.
00o0Iu 3 I ( ' XE. (It .") ('U 7u 30e6 69.0 709

001107

0011 CALL AI11(l3.irLIFLU9S1.b1
000311? LSW:.1l I -6
0001?3 IHcTl~.olT.0.) Gu 10 U~

00 01,e7 L576u-1 v LE13
0.0131 22 ASlrI es IC LbiAK S GU 10 450
0001 33 ?ft ASS1,6I~ I J , LdAF.
0(1013. IFIL)W/LEFT.G1.1.) OYTILW 9IT2

0001'7 If (Cp (13).rL.O.) CALL OO!lEiS$CP*KA0,*L1I
0001. CALL AxLL(5lCqCP)
000177 Ab 1(.N li(. il( KUMHAK S nuO TO 400

C ---------------------- TEUKAIE YAjLCN.Y
0002uo 4(j U1mar1~z1bTE6

00203 L9.axAP
00012,)s IF IKSTEP.si4 .0) 6~0 TO 1o)2
0002.1 SAVEd191)85(bll S 5AvF32$13uS49vA3 S SAVL(30.l315410.1)
000210, GOf'FL.O1 600 102
Q0020 SAVL1,2)u~te 21 S SA(2l2US(9,si b SAVtA3e2)%Sfl0#2?
000224 112 IF(CPt(33.Nk#0.) CALL GO71jE1SsCF #KX"901P4)
400241 CALL AXEL(SC.CP)
40025.. IPMS~TEIP.i4E.O) GC TO 100
00fl2%' TLEFTmTLEFT-GT Y0?

C - - ------------------ C'C FUo4 END CONIIONS
000257 *CmLL bSCUM0(UALGCALFNSKO)GLA9IA~flTlt)

00033- IF(Nc,7EP.GT.lo00v .OR. KXE$KAM.KXS.oT.30) 0T30
r

00l035, IFIKZf) 30ti3.ijft200
0003S~? 1jIF'i' N.( *ON. KXS.NE.O1 (*0 TO 19116.n2
0003lA ~ a~i
0003s3 1 IV;((T/TLEFT.LT.l.1 Go TO Job b9.n* k
0003ab* (la1L.E.F7 69.*03eg
000365i CALL AXL(CS@CgCP) 69.0328
000177 1 Ob IF il!)..0) 60 To 90
0004"W1 If (MflL'(Nb7P*NA ,ir1NE.0) r- T0 90
0001#105 A!>Sjr too 70 9OI~WAK S 010 TO 400

C
C-----------------------------------------NO UF blA(,1 ON MANEUVER

000bqoM 11Al If 1IP..LE.0) CO T0 211
00043.0 bCmtI35SAvEA1.,1 S S(9.I'3mS&YE(2e4l 5 5((u1)wSAVlE(3t4)

* 00041'% AbS1.?f 11? 10 IAupdiAI % 110 TO 600

000411A lige Ulwo.oj*TSTtIR
0611-67o COLL AAkL(59CvCF )
(*00437 ASSIII* 210 To K0P$Al S 0O TO 400

C---------------------------------------FLEW P~AST 01SCONTINuITY
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00A4.31 lqu IF1lS:(j;:5 .:0H. LP.M.(,1.f) G0 TO 200 69.032A
(4044'3 SA l' ,1 4I.SAl( I Sl4/t.2.04SAVL12) S SAVE13@4)aSAVL(3)

a00447 ?u I F01 .5. L .'C. To ..)4~ 69.028
10Q04 1 IF 0( .. , 4 It . 11 41 6UTOl 60328

4 oo',t;? S~flo)SAY~k1.1 1- S49.j)xSAVE(?,fl 6 !)(1uv11oSAVE(3,1) y08
0004, 7 IF(Nr1IFtr.t6.L4 (u 70 202

0004111S(M*'4oSAVEt1,P4 11 S(9f210SAVE(29i) S S(1U924USAVE(392)
000OM., 20? I STE4P.LT..) Go TO 204
000'.t" LIOAm1H1(UTL,uJkvL)1S)

000'.t4 G(, DTn.A41Ego 4Lj

- - - ------- L bAChk IN I'MASL W1Tm ISTEP
Qfl( 'I. ?Ili f1gIcF..S.(I.1EP'.)*TSTFP - S111)
000")13 CALL A4ELCS$C*CP)

C -N[ - ------- h * I4kAjtTONY
00on'?", 3U0 At)S'.i 3(-1 IC KLF SA6 5 Gjo 14) 400
Von-','7 I o? IF (NPIr'1*-t.. -N04.. 11SEJ0 GO To 306 69.03?0

0(37CALL AP11I410,b(I.9)qS(1,Ifl 69. 032ti
004iAScm 3, TO KUtA % GO To 400 69.03e#4

004)M'? 30)4 his1OtSb-4 69-0328
04044 il CALL AP'IT(3S VL(193)oby) 69.03284

000610n CALL COUK"UT(034376

0(4061?v w4l (*4 * 31)A *- FLI4,HT HAS COPUILU16* SlAIE5 */ )* 69.07"9y

( fn3(, 90L

r - - - - -- -- - StAI4CP *Ok STAGING TIME

000^"o ILFFUcl.t" t9.c13?R.
no ote7 IF 4L.L!.7 UW. L.6%.1?) (U* ITO 452
0,00063t TLPFTxCfL)-Si14 69.03214
oflflM4fl IF ii EFI/ISIEI'.Ll. AAI)1 (W 70 450 6. *
000J647 452KA-

00oofi%4 GOT I Lot"

C- ------------------------ N ESA()f
0 0n &A (I C, CAt L -ktfI ) 0)

v~oo32CALL ST~jol (4)Hi FLIl,4- 44AS FAIL(LU 7o 4LACP6 A SOLUTIUN -
* b01Il X.,.NVIFEOI

c00P"Al CALL LSft3P(3)
000"bfl CALL LCO4'LLOT ( 3)
0Ooff,2 *.'IF46.*.L14 KXP@...IM.CR413I,

* ,'AS~lTSvCIkL)9bLST*
* * .KtiiTtGOAi *GLAh

00077f. I. F Ow 17(0 LNLu ofL4 aLG*040 4! *Fb.3* MANEOVEW a 0 S

0 LNUO SI*G51 FLAG * 14; Wi a *b.3* OOAL a OF 11.3.
0 LASIGOAL a F11.3/

0 l1 .L 6114W'! FLAG a 414* 4,! F6.34 GOAL 5 *fIl.3s

0 LAS I GOAL a 40+11.3)
0007,". CALL TP.A, I"'41'
0007.4) Go T') 3(,?
000734 Ejif VLI ;"
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* FLIN

SJkWOUI INL FLINiTITLFNOflE#C9CP)So
*c SQD~4CE DA7E hY.O71f INCREASE NUMNLN UP QIT-CUNVEW%1ON OPTIONS

c I)uwct uAlt. bs.li~o CORRECT TWO-MMANCH COMPUTED GU TO
C ALSO MAKE A1bENT-PSSUETMJST-CANLCTION
C DEPEND ON SONI1C SPEED AS WELL AS DENSilY
C SA(,kE 041E 68.Ufte8 CORRECT NOZILt-ANEA SCALING
C SU~f UATE 69.Obab ZENO OUT NEAjlUNSPLCIFIEO MANEUVER PHASE
C SoU~kc DATE 68.0311 CLEAN UP DRAG PARAPEIERS,

*C SOUNCL UATE ho.0301 CHANGE SPELLING OF UNIT -NMI-
0 SOURCE DATE &&.uvvt CONVERT Tu CUC 64o

C SoUNrt LATE 67.0912 VIA INPUT FUN MI m 3
C SokrC UATE 67.0624 USE CPM? VON LAUNCH TIME
C SOURCL DATE 67?.0726 CALL OLUATA ON HLADiNCS SPECIAL. DAIA-CAMT)
c SOUNCE VATt 0?.0707 ALLOW OPTION M2%5# ALSU MANEUVER IS IN
c LEGNEES IF -FLAG- IS NON-BLANK
c Suutlrt tA.TE 67.0263 FUN Nlip) $10NE, INPUT MASS IN C CNv4)
C SUQ"CE U41t tb.12.22 RE-ARRANGE OUIPUT. ALLOW MANY STAGES MNVA

C SUONCE DATE ft.C6GI ALO OA PROFILE TO 14 INPUT
C 50k
C IEAU's, fkINlS. AND SCALES FLIG,'! PAkAMEtEMS y
C 510
C TITLt - HOLLENITm TITLE TO PNECEIJE OUTPUT 11
c 'Ont - CUPPU wUPU OF 3 DIGITS Mlo"20N3 whICH GOVERN READ"
C IN UP IMNUSI-MASS PANAMLEPSt AERODYNAMIC PARA-
C VEIENS. AND MANEUVEP, bCMLUULE, kESPECTIVILY, AS
C, FOLLOWS

4fUc VALUt .PwkuAlTE#S OfEAU

C I PASS, POUNISb (FLIGMT IS UNPNOPELLEU)
C 2 VCUOuf rmtabu~t RouivS ICCNS7APT-TmkUST PROPULSION lb
C UPOINANILY USED. ALTEkNATIVELY, CONSTANT-
c ACCELFENATlUN PkUULbION MAY HE MAD by MAWKIND
C 10-IS CARD IN COLb 1-30 INITIAL VACUON TmkUSI
r ACC.,S ANDO ENTLNIIVO APNOPRIATE VALUES.)
c: r.OILE LAIl ANEA, IN SW
c INITIAL mASbv POUNDS

C FINAL PASS, PONDS
C. uUUNi.ING lImE, St.CONOS
r_ (LAUNCH AND FIkSl $IA6E ASSUMFD To
C UCCUN AT TIME itkU. WlITH EACH STAbE
c SEPARATING AND I4UNIlNG AS ITS
c Pk(ECissok NONNhs OUT)
C - AS PUN MIS? PLUS EXPLIC17 INPUOT OF k9UNNIN6 ,IISIOkYo
C LAL,04C,/SERAkATION TINEt 5EC
C IUNITION TIML, SEC
C

A C. ?O -(NUNE)

c L vtEkEENCE AtttAs FT Sid
A CSONSCINIC AXIAL FORCE COEFFICIiN CA (AT MACH 0.S) 66.0601i

C2 - AS FOR Mmi PLUS CA vARIATION WITH SPEED, bb.obo)
C CA AT MACK I (ON IhE HIGH Sint) bbsOb~l
c CA AT MAC4 3 66.061
t- CA AT MACH 10 bk%.Ob0I

*C 3 - AS FOR M?SP PLUS ONANEUVEPOIN, PARAMETERS.
C Pox*. NORMAL ACCELENATIONs CNAVITIES
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C P1'AA. A~L uF ATTACK, ULU.
C %U..MAL I.UW.CL COEFFICILN1 C*.lo .WL6 DEG
C NUWOMAL FUMCt COLFFICIL0v CN2, PEN OEG SI.'
C 4. AS FOR M283 PLUS M4ANEUVE14 RESPONSE TO COMMANDS,

*C NSPONSE DAMPING FACTOR
C kLP~SONSE U04UAMPED NATURAL FR4EQUENCY# CPS (IF ZEWO,
r PkOOUCLS INSTA141AIYEUUS MESPONSE)
C 5 AS FOR M264 PLUb ADDIILUNAL DATA FUR b7.0707
C EACH SIAGL (EG. FUNk AE'HU CUEFFS). 6.7.0707
C 1Fst FZIRST OF Tmtbt CANDS MUST wE 67.0?7
C PRECEntU By AN -IN] CAND TELLING 67.0707
C MO* MANY AUDITIUNAL CAPNjS FULLUW. 67.070J7
C

*C p.3sQ - (N6NE)
C I - MAKLUVEI SCHEOULE REAU 1IPOU,. INDICATto FINAL CARD
C WH1Cm MUST HAVE A MAR4K IN LUL ?1-72
C
C ALL IN.PUT PAkAMETEWS LACEPT MANEUVER SCHEDULLS AW4E HEAD FROM
C TYPE I INPUT CARDS. MANEUVER SCHEUULEh AWt. IEAD FROM TYPE 2
C rANUS. CANO FORMATS AWE AS FOLLOWS-
C q
C COLUMN FORMAT CONTENTS sic
C -- - - - - -- . . . 31
C b32
r TYPf 1 1'O1 $A# PARAMETEW IDENTIFICATION 66.n601
C 41-70 3FV10.0 PARAMEikM VALUES FOP EACH STAGE 534

C TP2 - AP.A2 CA14O ON MANEUVEO IDENTIFICATION 536
TYP 114 3FIA0 MANEUVER AM4PLITUES IRECTI:N9 537C

C DIETO AL538

C 71-72 A? FLAG INDICATING LAST MANEUVER4 CARO52
r N* rOTE -END CPATA- IN COL 1-8 OF flATA-CARD
c ALSO SENVES TO TER4MINATE NEAnING
C53

C ALLOARiLE MAN~EUVER TERMINATION CRITERIA ARE TARULATEO IN
C FUNCTION FOAL. WHICH EVENTUALLY MUST RECObNIZE THEM. IF T.*.
C oNITS FCk THE CR4ITERION AME (ON. HECIN WITH) KM. DEC. ON NMI.
C SUIINOUTINeE FLIN WILL SCALE THEM TO METENS, RADIANS, AND FEET.

CCOlmPKG9RASCON
000007 COMMnNF /MASCUN/

I PROGNP, KPAGLo LINE, TOFItAV. RUN, mDNID(6)0
2 M-;Gq FLAG. DATE, MAATM, MAXPG, MAALNS
3 .I-eSbs KGNOUPq KUNITS, KS!INT, KOUND9 IFEOF
4 vNrFILE

CCOm14KGF"ASCON oi'~

CC OMPKG. *CUtNCOJ
000uo7 COMMON /CONCOIV/

1 Pr* S1W. SLY. SMIF9 SKY* N',Y
A2 GACCG GCOF.. WRIODY. MMOLPO TWOPI, HAFPI

CCO MP96C)CONCON
C 09/1%/69
CCOM4PKs. CC)" vPT 69.0718
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000007 COMmCN% /CUPV.T/ KNNV NAMVAL3#111 69.070"
00l ~ D ATA 1tN~lV6) 6Y~.0709

0010 CATA I?.APVAL 680d
*1 3'OEG,. 2(.01745329252), 68.0527

2 2.PT, 0.30.80069 1.0. bb.0527
3 3.wPSF, 4.914024. 1.0. 68.052?

4 2N4P. 1000., 32HO033, 6b.OS27
5 3H~fl 1l53.25v 6080.3. 68.0527
6 21401o 0.453592t 1.0. 6I8.0527
7 I-Go 9.mo6b. 32.07398, 68.05?7
8 3",IFT. 306.8006* 100),.9 66.0527

*9 1..'. 1.0o 3.280633 v 69.070I
0 4N148A, 2(.0011 9 69.0709
1 3HbEC. 2(l.1 j 69.0709

CC' mPK 0 *C( rNV RT 69.0718
C 09/15/69

K ARD514)vO(313ll 69.0719
OO0OU7 DATA IIAU(,I14U,.,1,LhSbl69.n718
000PA7 EwUIALL.CE (AE691LU)I C
000007 43aMr)L (MUUE 1-)l 582
000013 MLwIV IP'(iE/ I to. 10 5143
0000l0 o b?.0707
000023 S84I~C~lO,))5
000031i If (ml .EW." .ANU. M2.EW.0) GO TO 30
0000JA CALL UUTSLT(454o12m STAGE .12m ONE. 012" "

000U41 CALL UUTSET) 74.12m STAGE .12h TwO #12M4*) L
000n'.; CALL OUTSET( 94.124 STAGE 612)1 INNEE .124 a" 6046
V000,31 IF irl.k'..0) c,0 lu 2c

It .'00ibs RK-1 S KLIN25 b IF()41.GT.I) Go IU 12 67.0912
000,,2! Ki'3 S tLINal 67.*07?6
0000A4 I? CALL IAKCOLl)P*vM#JD#D-0L 13) 67.07?6
0001,11 IF(NFL0.C,.0 dETUWN
000073 1Ff1;)tI).E.M0LV DATA) M) TO 40 00?
000110 CALL AlIT(-1bo0oC) 67.0726
OCOI92 CALL XAIT(3*KL1N9DoC)1.F.K)) 6.7l
000 11' IP(L1.sE.7IKLI1.*vAHI4)SMP).lT.MAXkLN) CALL HEAUII) 67.07216
00012f. CALL OUC0(TI1LLvH*XvAf0) 67.0707
000134 CALL OUICULlXA.mIUvC(,8.8.',-NLIN) b7.fl72b
000147 IF(MI.Lui.1) GU To 145 61c
00015'4 175 ou. 14 1%-1@3
00015). if (1Ol11.NE.M0,VK1T1AL ) GO TO 13

0001e" CVo l(',??w CN./,. 66120

000171 1 C u .i )xGCC*ClN*1/58
00011 lf.)C(e2/SFe 68.*1205

000117CIN )ac0* /5

000177 C M14a)UIN ,411 /588
000201 14 ColiTTI'uE
000203 0)U Tr i5 67.0203
000?o4 14S~ 00 14e) r.-lo3 b7.0?03
000706 IH(,N1T.F(;.0) C(N93)BCINs3)/SKP 67.0?03
000211 14,ft C(l".J)l.C(i,*3) 67.0?03
00021). is T-P(7) 67.082',

*00020W 14 1' 613

c
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000223 01.3

0002?' -- CN5
000226 IF (C(tN.1,3).EQG..l1.00(I00.
000231 1 0 CoN IlI UE
000233 1I(141.LT.3) Go) TO 17
000?3b CALL ItCCL(AoH#ID.SIKED,-2)
000241 IFW)IL.0.0l *RTUN

* 000243 DO IhS N83l.6
000247 JAS SKp()m5KEL(N.CP(fl
000253 17 OU JA NaI.3
0002!) Rb5r-)Xbu N
000?00 JA CI)20N-b)-SIAEUlh*31

00M264a 20 IF GG TO 30
000261; CALL Af411(-33.0.*Cl1,A)) 68.n041
000??? CALL lKCOL(1.P*,..,1D$ D -- KANDS(14l4H 67.0

7
eb

0003U0 I~ F4 IL k *.u I o ETURN
000302 I~ (1rt( .LU-.eOLo DATA) GO TO 40 67.07?6
00 0307 CALL XwT(3*ANOS()141) C(1.6)) 67a 7eb
00 0316 IP'.NE.01 0(U TU 20? 67.07,e6
000322 IFLE7.KA14U!b(MM.GT.MAALN) CALL "EAUII) 67.0726
000333 CALL OUTCOLITITLE14,XAXf) 67.07?6
000336 ?n2 CALL UUTCUL)X.14,IUC)1,6)p.AkOS(M14) 67.070?
000351 IF M;). G71 GO TO 22 b7.0203
0003',7 OU 21 N6* 67.0203
0 03bo C(Ko,d)sC N*?) b7.0203
0000363 IF) I)N11S.EI6.0) ClN,6)UClN,8)/S4F**2 67.0203
0003b.' 21 CONTINUE 67.0203
00037(l G.) Tr 30 67.0203
000371 22 00 24 NMI3 6.3o
0fA0373 IFlCINw3).LL.o.l GO TO 24 66.0601
00037r4 23 CNK'll)uCIN~ll)O'GACC
0004f)0 CtN9I2)Uc )14,1)/S4
000'0? C I. 3) sc tly13) *Sfo
00040G3 C (N#14)mC )NvI4)*S4D**2

0004S C~v16)C(N9~l*TOPI66.0601
000407 IF (feUNITS.IhE.01 60 To 2*
000*10i C (N.O.) SC (N06) /SO0002
000413 24 COP47INUL
000411% IF)Mp7.LE.4) GU TO 30 67.070?
000'20 CALL 1)INCAR09-1) 87.0707
0004,)? CALL I.COL1114S.14,1UC)1,17).-NCAAO) b7.0707
0004-34 IF(KnF)ILE.(,1.0) HETIJAN
000438 CALL (UTC0LtXMe1UoClI@17)*-NCAPO) 67.0707

C
000450 3r. IF I.3.L0,.n) RETURNt 637
000452 CP;13).":
0 0 0 S6 wE U(S,34 Pl4Tl.lU1T 67.*0707

00 046S IF(C14kI(FIL 15)) RELTURN 68.0209
C000*71 AE OuP4TH (I I 6.o 0ie

000673 IF(IFU.E.840LD DATA) GO 10 40 67.0726
000477 IFI1Eo.t.0414ENO DATA) I4ETUMN' 67.0726
ODOsul IF ILItL.15.GT.MAXLN) CALL 141A0(1 6314
000512 CALL OUTSET1120#124 012m4 01214 IN)1 6j

90001 15 CALL OUTSET( 34*124 MANEUVER .124 AMPLITUDE .124 G14AVITIES .14) 640
000S2) FACTOR m 6ACC 67.*0707
000523 IFIFLAG.Eldk§LANX) G0 TO 31 67.0707
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000b" 7 AcT* r* IIs~ic b7.0707
000.31 CALL CLTStTt3A.1Ct- ANGLF OF,9i AfIACA..IUH LGREES,m) 6?.o7v7
0001;45 31 CALL uuT5LT( 4..1?m MANPUVEk 912m L)IRECTICiN 912m DtONEES 9m)? 661
000%'.1 CALL CLTSFH 5 '1 2m4 OINFCTION 91tq HATE 912IH DEG/SLC sm) 642
000,14- CALL LUIStli 700120- (;RTE~e12m 912M PARAMETER 9M) 6?.76 7
o00%5 CALL uUTSjT( tiC.lep1ON FON TERM#12m OF PVArEUVLk.12m UN~ITS *p4) 67.Q07
0005,5 CALL OUTSET( 94,1i2INATION 912H 912H~ VALUE *1 645
00050)1 If IMI.EU.0 .AND. M2.EQ.0) CALL TITLLW(-1.TITLL) 67.0707

a000l1,77 CALL OUTCOLIm or~A0 b6
000603 CPc1'4161. b.

0000,12 181A 67.r070
0 11063li Tr 35 67.00

000&13 33 11-11-5 66.1222

000t630 3'. FO1kM.T(AP.A2,3F 1,.0.AMlA~eA8.A2,F10.uPA2)
000630 IF(C-KFIL (5)) l4LTUlRN 68.pk09
000634 AE0U0tTml. 67(12t
000636A IF(1F.l.8.B*fi. DATA) HETUN 67.*0726
0000,40 35 IL~eOU' 69, 0718
000647 CALL PCm-l'lImTk18l3,I,1EJ3) 69,.071A
0006t1. C'lll) x Plk43lFACT~k 7.70
nlo0694 ut*1 0'~lI)/R 60
00065e' Ck11j.zlXFM1Wl5)1SRj) 661

000661l Cr11 ) )PMIII(6I
* 00063 CALL CUlCLL(7I7LEl4,A#lMT9,-1) b63

''000h6 Go 30, NM.?N6d 69.071A
00061P 1Fra.A61NtE.E1 TO 36 69.nflb
000671; JtEU3Al-VAL(IrUN1TS*2.Nl 69.0710
000100 CP' l13laCwr~l)31AE( b9.07114
000703 Gu ', 37 69.071H4
U007t;3 36 CON1 IAUt 69.071b1
U007.16 30Ch*5.iI91. 69.071P
00071? IF (,II.N.IiIAh.p) kFIURK b6*
0007L' (ju 11) 33 bb.122?

C
0001i5 4. CuLL UL1JATA(AmfLINl 67.0726
000r117 1ou1I.LU.0) fitTURN 67.C726
000721 CP(11)8l. a CW1141.CpII,)tlx. 67.0726
000130 IJETUrr' 67.0726
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FOAL

0 ,NC'TCN CAL (STATE .60Aj

* SO~Ct LA ~sU 9 CUNv~kT TO CUC 6400
C bVL't U A TL .0 P I A NEPAI6R AZI14 CALF. FUK 6UUNL-FAkTH.

r huumck. WAlt t,7.u714 CALL TRAI(OEWg IF ERHww LONUITIUN
C SOc~rL UO.Tt 07.01D CALL ALTF FU'k ALTITUCE,
C Suukflt LATE tsb.ICi CUAL ETC ARE, TYPE INTLcEA

*c SoUkCt U;ATE Aje. uI EXPANLO TO ACCEPT 70 KIU OF GOALS

f C
C P~t 10 - CUPIENT VALUF O FLIGH1T LUAIL
C
C sT.PTL : CLt.NFNT STATE VECTOR4 It, ILIU..T
C. r-AL - tULL.ENITH fltFIN11TON UP PLItoT bOAL . ILiEN7ICAL TO)

Ct' FTHE 05bIHILIIlES IAbULATEC "i UN -
C

P;St17',,P, 000.tuINAIE COOkUINATE ktLI. vE...L C. EC.
c -- 0CHL.----- IbT DENXV-2NO uLmIV.---COPNN.-- CPONENI' ---

C A VEL. X ACC. LObT X nCbLDOT
CYVEL. Y ACC- Y uT Yr DbLDOI
c7ZVEL* Z ACC. Z LoT Z DBLflI
C OT 9 O8LuOT W4. VLL. W. Acc.

C T,T I ,ETA~ U01 TmEIA UbLU T..LTA VFL. T.mEIA ACC.
C P1 'OmI COT PHI bbLuuT 14-1 VEL. PHI ACC.I C ANGE. RANGE HATE RANGE Acc. RANGE VEL. R~ANGE. ACC.
C AZIMLT , Al. RATE AZ. UbLLUT Al- VL. AZ. ACC.

-C FLEVATICN LL- RATE EL. OCILUUT EL. VEL. EL. ACC.
C ALI[!UUIE ALT. WET ALT. ACC. VEMIT. VEL. VERT. ACC.
C LONGflbbE LONG. S.&TE LONG. ACC. EAST vEL. EASI ACC.
C LHYE LAT. WAE. LAT. ACC. NONIm VEL. NORIN ALC.
C.
c P'OL0, VEL. POLAR ACL. ACC. NEL. TImE
C .-- jtkMt.ATt -- COOPOINA1E-TO VL.------COORWDINATL---

C
C vLL. &G. ACC. MAG. ACC. PrAN. TINE,
r ~ LL. AZ. ACC. AZ. ACC. NON. Timt INT.
r ('LL- tLL ACC. EL.
C
CC( - Ki,P&SCGfN

0r1000 CuMmnt. /"hCUN/
I plnw . PAC_,E. . LINCE. TOP UAA Y kN. kWF., L) (c))
2 1.5(. tLA6* DA It. MAX TMI MAXPG$ MAALN,
3 AL 4b5, AUNCbP . KUNITS. KsI :N1 KUQWo. IFLOF
4 .NoP LE

CL 1-AKUmASCON

C("''AG.Cut C~ON

I P 19TW. SL. V smp, SKO. wtiuc I
2 (.ACC' GCONt opIJOy, R"0mviiJ TwUPI, HAEP1

rC('k-K6,CONCCN
C q

ono(10 LATA ((OC.LS(II, I joA*
* C

* C'II A y A VEL. *8W
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C 0I,04? It I I. I Z 1. 3 I. 4 ,
C b4 0 2 QV

*C 7 0 10 6.0209
* SO-v vEL. i VII.. A AMC Y ACC. I ACC. ,bb.02L9

C "1#"28 10 b )p 7 It a It 9 1.10

C 11 12 13 14 is 6::02(19
t opMJ1ME 1941 DOT 'COT L UUT A U04LrOUT , 602U9

C 010mis Is I i. 2 Is 3 If 4 Is S
C 66. 020v

*C 16 17 1S IV 20 68.0209
%owY uUC1UO d UAiLUOT W4 MANCJL ALTITUUL bu00

C mloM28 Is 6 Is 7 29 2 2. 2 Z9 2

C ie1 22 23 e4 25 68.n209
* O"VEL. MAG ACC. 04AG THETA AiZmUT" LON6ITUU * 8.02C4

C mle2m, 24 5 2. a 39 2 39 2 3* 2
C 66 *.0209
C k 27 25 ie9 3c 6b.0209

* SO-VEL. Ad. ACC. Al. P942 LLLVATIO LAIITUUL *66.020Y
C m1.m23 39 5 3s 6 4.s 2 4.2 4. 2
C g(A)ROu2 11. 5 111 a 4. 2 *.2 49 2

C 31 3? 33 34 35 68.fl2cq
%0,vEL. LL. ACC- LL. K DOI NMA, kA ALT. '.AT *60.02Cy

C ".s?s 49 b 4f a St 2 So 2 So i
C 'OORD.? 12s 5 12. a So 2 S. 2 So 2
C 68.o2(1
c 36 37 36 39 40i bb.0209

SOO '0"9VL. NA14L VE VLMJ. WE ACC. PAW &CC. NO0W 056.02090C IM? e. o5 2 So 2 5 5 bo 0
C 6L'.02019
C 1.1 42 43 44 4b 66.0209

* Snm19'LTA LO THETA WE At. RATE At. VII.. LONGD. NA s 6U.0209
C 'I~?U 7. 1 7.1 7 0 . 1 79 0

C 6b.02(19
C 66 47 44 49 5 68.02LV

* 94ouA PT VII. PH.I? OT 4 PHI v. EL. RATE EL- VFL. # 68.0?0'
C kjml 7. 1 9.0 be 1 do 0 a. I
C 68.020Y'
C t~1 b2 b3 54 b5 6b.0?09

* 5 810 L AT I AT 944I NOT .' DOLOOT 7HI'A US wml4 DSLu b b.fl2U
C 'I "211 9. h. 1 9. a 90 9 9.10
C69.2%
C b L 57 56 bV 60 68.02vY%

*5NAG AC A.UbLL) tL. UOLD ALT. ACI. LON6. AC , 46.0209
r .190423; 9. P. 9. 4 9.10 9'0 a 90 9
C ba.02(%'

aC el 62 63 64 65 bb.02(.v
0 F-"LT ACC t. ACC. THELTA AC PHI1 ACC. hANGE AC bd6.0109

C .1.0,20 9.10 109 5 10. 9 10.10 109 5
C 68.020%'
C 66 b? be 6V' 70 68.020V

* 5O"Al. ACC. EL. ACC. WENT1. AC LAST ACC NORTH AC i 66.020V
C PA1,9421 Ing 9 10.10 10. 8 lo. 9 10.10

C
0001,u'. DATA (hULL.SSS)p1%(;OALUO3. t(GOLOII). m,)s-llIOsI 69.0709
00*n INOS 'Trtr- (.CAL9(,UI.DOALS 66.1021
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0000, ~ C.. 2 1-1.10
00onfl 2 SLkI ) . STATE(I)

* 000(l1 IF (U.OAL.E(J.GULC(NOLI)( G'j TO 30 6.74

000011, o 3 NULL,& I 0ULOS

oo0tu V I (r( CA L.-LW )IILOLDUH GO TO 30
000020 3 C0NTI1,UE
000023 (Oo S 1460AL 1.72

00002& IF troUAL.tLG.GuAL5(PNGOALfl 6O TO I(-
00002. s CON? yMu

*0 o0c30 CALL PEAO(1S3
01003? ~ ww!TF 16.1(1 GOAL*(.OAL NTkCG~LTEFLOIGGA

0000.3 tj FCG'mA3iOm 0 FOAL. 005N? LOO.t I OLWIGGA

I* - /56AO2P/6GAAl(1) t.1.02c9

00001.3 CALL STOOTh(e g1il.A.be) 8.20
00004, CALL TPA U011111. bl6.0714
0000',i .tT.pp 

I 07k

0000S'I 1u tU) I? N.2,'.LLUS
000101N IL U .OLOS-N. I

000ooA GuLU (KCLI (I GOLfl (NOLO I

000063 P(NLC-1)6PItNfLU)
00006. P? Mj?.OLO1)wP'2(PULUl
000071 13 NOLOwl
000072 6010(1I U(,OALS INGOAL I
000014 IF (I.OAL.bT.17) GO TO 14
000100 ")(1) a I
000100 1-2(l) a NGUAL
000101 If (Pr(CAL.61 .10()P2 11(NG0AL-I0
00010% GO In 30
00010' 14 IF 0(jOAL.GT.32) GO TO 16

000011?20 W) 1 SNGOAL- I AI/S#26000115 KzNOjU(NGUAl.-1(,5)

000122 IF (K.LT.3( Go TO 3(1

000127 IF (kOOI(,.N.2.01.m11(.Eu.21 Go TO 30

o0o13t6o '1) sll1(1)*8 67.01(18

000137 Gu To 3n

000140 1'A IF MN-OAL.bI.40) GO TfO IN
000144 M1(1) a 5
0001.4 "201) 8 2
00014S IF (PNGOAL.LT.j9) (,0 To 30

000150 142m1 a 5
000150 IF (NYGOAL.LT.40) G0 To 30

000152 po1(l) 0 A
000153 P-201) a 0
000154 GL- 7( 30
000155 IQ IF iNCOAL.61.52) (JO TO 20
000161 Pol(lim(NGAL41/67
000164 Po?()m#*00NGOAL-4lvZ)

S000171 &u Ttn 30
000171 zn wV(((((NG(jAL-53()9*9

*00017S ?4(I(UMOI('.0AL5S3*3)oS
000203 3n wOU)E1UmPI(OLO)
0002(15 MUI~t~m#*Z(NULO)

000?3o 41 FOALOSIMOUEZI
4000233 NtTUP%
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GIRAV

U$AROUTZINE SHAV(S.GI 711

c SOURCt DATE 64.07141

C RETURNS GRAVITATIONAL ACCELERATIONi 4 FOR STATE VECTOR 5 713

t 
716

CCOMPKG94ASCON
06464 COMMOt4 /8aSCON/

1 P90GAN, XPA6(. LINES, 1OFDAYS Ruf, RUNiIn(b).
2 MSo. FLAGe oar(. MAXIM. M4AMPO, MAALP-s

3 KLASS, KOROUP. KUNITS. KS? 3M?, KOOQO. IFEOP
4 NOF ILL

CC OmPK 'C, CONCOft
#80006 COMMON ICONCONM m~y

I P7. sMo, SLy. SNFf SKP, I AO

? GSCCO OCON. WOODY* RWOzRo, TWOPt. NAFP3

066806 11M(.N1ON S1351,6i.P133 720

000006 4 U 8. 722

000010 S 71*33*0s. 723

000014 tF(KOORD-1) 8o699?i
644oi6 9 G(316-GACC Fab
400021 REUN 

726m

: 0 4 2 C W P ( ,Ie 4 2.P ( 2 I * #P f3 * ?2T 
i

***@Is 00 1 24 3

004031 7 o(I)SCOPI13 731

00061 RETURNis
00004S ENO GNAW
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-- ' ... . . ...- -. . . . . . . .. . .. . . ... .. .• . . . . . . - -- --. .. 1

HEAD

SUNHMnUTINF rEAU(t) 734

C SUUrC. UATE 69.0709 PACILITATE DISCONNECT 4) TIME/f'AL LIITS
0 C SLpUCt DAIL bm.1215 CUREC7 WRITfEtoe4) bTATfMfNT

C SUukrt LbAE 6e.0U3 ADD PROvISION FUk SUb-MAUIN(,
0 SOukcE DATE 6AR.u209 CONVENT TO CUC h0o
C SOukr U ATE cffTuT26 CALL OLUATA UN HEADING SPECIAL DATA-CARD
C bOUNCE UATE 67.0626 CHAN6E COMPANY NAME
C SoUNcE aTLE o7.0J,. PRINT kUN-ENU UPON kEAlING EUf
C SWINCE UATE 66,122 kE-AWRANGt LAIT ON CALL WITH (0)
C SUUwrt uATE 66.1020 (UFILL IS COUNT OF EU-S FOUND
c 735
C FOR htl) "CC (mAGNITiluE GREATER THAN Yo) o TAKES N(l) AS ?36
c PWOW-&m NAME FOLLOWED by (OPTIONAL) OLENITH TITLE, 737

C EA0S NEW HEADING CANU. WkITES %El TITLE PAGE. 73P
C RESLTS PAGE COUNTER TO ZENO. 73v
C fLR %(1) POSITIVE, bsIPS To Nkw PAbE WITH APPROPRIATE 740
C SECURITY MANKINGS, RE*US IT. A5,D SKIPS DOWN N1I) 741
c SPaCES. ?62
C FOR hil) ZEROv WHITES OUT RUN TLENINATIOt, 743

c 744C COLUMNS FURmAT c0oNYeNTS T4S

C ..........-------- ......... .------------------------ 74
C 1-2 A2 NUN IOLNTIFICATION NUMBER 747
C 3-50 6AR RUN TITLE
c 51 Al MESSAbE FLAG. IF NOT bLANK. CAUSES 744
C kEAOIN6 AND PRINIINu OF MESSAGE CAkDb 7b0
r (FORMAT 13A6.A2) UNTIL CARL CONTAIN- 751
C ING AN ASTERISK IN COL- 80 IS FOUND. 7S2
C b2 A I INPUT FLAG, PLACLD IN CumM"O. 753
C N3.0,0 AS RUN OAIE (IF BLANK* TAKEN FROM SYSTEM
C DATE CELL) ?SS
C e1-63 13 EXECUTION TIME LIMIT IN MINUTES (IF ?b6
C BLANK Um LERO, ESET by HEAD TO 5) 75%
C 6-66 13 OUTPUT PAGE LIMIT (IF BLANK OR ZERO# 7S8
C RESET WY mLAO TO 10o) 759
C #7-Ao 1? NUMBER OF LINES 10 14E WHITTEN ON 0UT- 740
C PUT PAES lIF BLANK OR ZERO NESET Rv 7bl
C HEAD TO 5?) 762
C h9 I] CONTROLS SECURITY MARKINGS ON OUTPUT 763
C 0 - UNCLASSIFIED t4
C I - CUNFIDENTIAL 745
C z - SECRET 7T &
C 3 - TOP SECRET 707
C 4 - CUNFIUENTIAL kESIRICTEU UAA 7TK
C s - StCwET HLSIRICTtu UATA 7Af
c 6 - TOP SECRET RLSTRICTED UATA 770
C 70 I| SPECIFIEb UONGRAOINO GROUP FOR 771
C SECURITY %AMMINGS 772
C 71 II CONTROLS UNITS IN bASIC COMPUTATIONS 773
C 0 OR OLANK - METRIC IRKS) UNITS 776
C I - NULISH (FEET, PUUNDS, POUNDALS) ?7

* C 72 11 CONTROLS INTEGRATION METHOD USED BY 776
C SUBROUTINE STINT 77?
CC 0 ON bLANK - RECTANGULAR 7Th

C I - FUUMTM//UUER RUNbE-KU'TA 779
C 750

9 C ? I
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c %.

C
CC OMPAf;,mA qC 0N

000UO3 CUMM(~t. ,/,ASC0N/
1 00060P. I(PA. LINE, Tu~uA'. b.UP~ W4UIItble

2 M-b FL.AG* DAl.q 04ATM 9 MA A P . MAALN,

3 KLASS$ ,AGIOUP9 KUNITSs ST INT I iKOUAO MZF

CLOm0KGvhA~SCON

C COF-6KGO*CUA.C ON
g~flm,3COMMnt. /CCNCUN/

I Hr. bNV# SLV. IH NOY

2 G:.CC9 UCOa. wouDy. Nma.Lb40, Tw~bllt MAIPI

cCn-dGccO UQI15/eQ

CCC iMPR,e HE SAV 6. v

ck)Mt4Pt' /gq'SAV/ TSTAWI. IP69G KUNPTWLb904

CCOMKOEA oq/15/69

00w-63 C 141~ 0,m ,(,K i )CLASS Obb) %G0OUP (814) CUNUA 42,4)CONTR
4
L(2) 6,0L

* CWkU~5l9KTjlof(3lvIMA6(ftJ 68.02C9

ounni3 DAA (CLi.5b 4

I 3?h ---------- CUNFIDENIIAL-----------.790
2 3?pM- - -- - - SECR4ET --- - - - 0 40

3 37?. ----- :- O SfCk.LT ----- 792
A 32m CQFTDENTIAL MtSTMILTED DATA 70

5 .s, 5--SClET kESTkIChDU IATA -*7 P6

6 ToM bU ECNtl WLS7kjCTEU UATA -7 S

000i3ATA i(,kuLidp 0
1 7,?m 1 EXCLUI)EU FROM AUT004ATIC UOWNGHAUIN~G ANL) LICLASSIFICAT1 797

*20P. 1 9

3 7?iI kArLiuuEU FWU" AUTOmATIC OUWN.6NADIN6C AND UtECLASSIFICATI 799

AV, 1 9 800

5 ??H'T LtOhkAVEJ AT 12-YEAR INTENVAL~s NUT £LJ1UMATICALLY OECLAb OVl

bSIIF I 1 802

T 72"T POWN01-iAUEt- IT 3-YEAN gNTtNvALb9 ULCLASbIFILD) AFTER 1,2 1 803

9Lk I) 
n

000003 tjtVALklhCk (.I(- o.Iv8(LANK PCON1L

00UUO.1a (COm.)kie- METWIC, 12H t.NGLI Sm.
* ~ ? k/'SLCTANULAR' 12M kUNGEA-KUTTA)

0000'3 1uAYwU7JIt4tF0'ABO

0110006A IF (IAE.1I11)).L.99) (jO TO 50 610

011001? ALAUCS999) I3WAOL l.7k

000A17 99 FUkfAT(8Al0) ba.o2L9

0000123 3 11 (IPIAGEII)..E8AULU UAIA) 60 TO S 67.0726

00007A CALL flLVATAIA4MLAU) b7 .o726

0000i27 RtOubJI 
67.07i6

000040 5 DCUr'E(8)i2tMAGE) RUN.(RUI(lI.!u.). 8021

A 
M4S~iFLA(IDAJL ,MAXIM.MAAPGMAALN9

b1 l-LASSKU,P*KuITh.KsTINT 813

0004173 2 FUHlmb74A2.AjoAM, 66,02P9

* ?Al.Ab92I3olZ'~lj)

000t7 ~ IF M-~A.Ul AX1t4uQ99
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00 00?? 1 CALL SECCkI,-(TS1AkT( 68.0209

100 010' 1 F I~AxpC).H(,, P4AAb:9A 896*07(19

0001k0- 10 (LAbS.thE.1I PAXL~uMAILN-4 b19
000110 10In (rA7.kL(.LAhr,) DATEUO*TLF(X) '.doI000116 (PuMYR*t0 13. 1415926S4) 66.0209
00012 iMiuORmso 8?2
000122 11,(,* ' 823

000131 6 F 0'A T ( 11 8

00014.7 7 Fu8mAT(2I-I 43(18-) 3A10vA2* 44b(I8-) /IhP') .09
0001.? 1' L I NE aI "IN
0001,30 CALL LSKIPI(PAALKN41)/2) 2
000154 CALL OI1Lf6(0.N1 830
HOW.' WN!TF (6,11) wUhOAI0..TUFUAY 831
000112 11 FC8841118P'! d1*488U. AP*5AA10,,XS4T18t Al01 bb.f2u9
00017? CALL TITLLN(OsUNIuD1) 833

I '.AATM.MAAPUj 635
000227 17 FURMAT(18118it 39£ 17HCOMPUTATION UNITS 0,A18 4X *109*? 68.0209

1 400X10TEUMATION~ NkleqOO 5A114 4A A109*? 6b.020q
2 #44GAX884UNNING TIN4E LIMIT 5A18- let 68 MINUTES 83#4
3 leuiA128OUTPUT LIMIT IlAltm 110, bm PAGEb 834
4 /Itif/lImu ) b&40

00022? LINEDLINE-12 841
000224 ?p 10 (PLASS.E.i) GU TO 29 842
0 0 02 a I # m-F '6.21) 843
00023? ? I FORMATt124A72)181)/24X7281 TIIIS mAT0.MIAL CONTAINS INFURMATION AFFE. 8464

lYING rt- 0.A(I(NAL DEFESE OF I 1Z4ArTE8L Tft uNZTfv STATES. .jTnmeh 8.bs

2 TML MEANING UF TME ESPIONAGE LAWS. TITLL 1 /26X72h1 let U*5.C*' 84b
3 SLCTIUK 793 AND 79.. TmlL TI4ANSM15510Ok 08 MVELATIUN UF I / 847
4 ?4*720.l WP41CICN 0 ANY MANNER TO AN UJNAuTt8uwlZLD PERSON IS PNRgIuiI 860
50.0 "Y LAW. I B 49

00023? LINEULINf.05
000234 IF (KLA5S.fiL.41 RUROUP0 851
000237 wk11F (8,24) 8GPOUP,(GROIIII,KGPOUPII31,81 88.1205
00025S 2' FUwmAT1?&*1I0I 7nA14I / 24A 181 31X bmGMOUP 13931X 181 /24A7A109A2) 68.0209
00075s LIP-LeLINL.3 b54
000?57 IF OctL*SS.L.4) GO TO~ 26 855
000262 8NyTV (8,251 b
000166 25 F~j1MAT(ie4X)I-I 70X 181 / 74A 181 ?7A 1S8NEST8ICTEDODATA 28X 181 AS

I 24x Im1 2?A 25hATOMIC 0NEMOY ACT (10 19S4 23X 181 1 85
000261, L I p4LLI NEio 8
000270 2. wf4ITF (6.27) N160
00027'. L27 0I)PAT(4& 72(18-)) ('81
000274 LINEaLi40.1 86,2
00027f, 29 CALL LSKIP(9-2-(1LASS/.))146
000303 3" .8110 (6.34) 864.
0003UT 34 FCJk8AT(If,0/11-0 47A 24?4 78*10 SYST0M 1'4*)216 GENERAL Ht 67.mb2e

ISLAmrh CokP. /48*248m 5393 MOLLISTEN AVLNUE .'488248 GjOLETA. CAL 64.07(9
21FOkPIA

00031)? LINOLLINE*8 ofth
0001311 1kc-sipG.1 b69
0003(Z 8UNT01.12 87o'I000310 IF (PLASS.NE.01 IIUNTWL81 871

*00031S IF (IPG.EUJ.21 GC TO 40 S72
0003ZA IF i(ASS.EG.I() GU TO 4 873
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0003-7 6,k.f~oBat 7

noo 3.? .01.l~2.e1, 66.0601

v 00033nl 171m~~l6b0r

000331 Skr- 7.? b7 7wotl b1g
0003J3 SmF- 4269)P33 1140

0003 '. Otlu0Ij72 Ab 6Y.70

d'00337 SLV-1
0
00. bt%3

0003.1 k U.YN7S10. b03

0003*? GACIY.0f' 84
000344* GCflNaGCC0Ully"02 014S

000146 W~ui"O31.t'25 blib

0041351I SLV-&VN0.J 14

0003-4 W0Y-QHuLVSmp 169

00214 GACL((ACCOPIF 896~

000ib" GC (Mz6A CC 06 dCt Y 02 koy1
00031:7 WpL3N14ws0lNqS6PSM43 1492

0001,I KLTUWP hy3
0032 t CALL ,ECCMI17 (T( Ul e14.0209

001,364 Y rl,()w TUsO. -T T A T 644002(19

00011,ft 61!MFC12UFLI. (TN0W'/36fl0.) 68.0009

0037? K11MFl2)3A 'ODUIIV(TN.1W/A0.),60.I 1000 644.02(9

0004,4, KTIMs(3):AfCU;(TK~m,6.) # 1000
000611 IF (WLAt)Sd..O) GO To SS55~
O001i3 LALL LSA!l1PfAALhNL14F) 9110

0001617 HkITF (tb,6i) ((CLAS5(IvKLAS6)9IU1.4)sAu1SZ) 901

000416f 4~ 3O.~Y- 41 11m 3 A10, A2 o 66.o209

*46(1H-) /1(41 *3(104-) 3Al0,62, 68.020V

AW* 44(lhl) 'IN

000-36 IFUG.~1 GL TO 10 903

000641 b [F (IP(.Lt .-9#4) (C TO 791 b7 *032'
000#4.4 9 1A b F- K A LE1 66. IN!?

00044r, OWF C~h CCNIlLCOF1 L)PMOGI9M,14~$UNCAI~fll)IIIoDATL# b8.gd09
* - t 1 1;.0 1 to;14L (2) OT K T IE(3)I.I'*GE 68.02ctv

000,104 bk F UP,2141A I, Ad,b 950 UN AZ9 I 4A 10 1Abs I A1l0 2AbHT I ME 68.0209
* "c0'P 68.fl2( 9
I T. PA(t 14) 908

000"A. L It6 1 90Y

ooo! u CALL Sb.4 A6(U1 6b.0603
000%,7 Is t1v,.t..-V7) GU T0 40 b7.03?4

000512 IF G'()t(lO TO M49 (7.0124

0U51 I lS(.k.I GO TO 7r,
0O00416 CALL LSP.19(I1N 913

000SP) 61 EAL,(t,62l Ntj61S 914

000%2'4 Lj ,.LIN(,1 916

000,30.10 IP (L1NE.GT.14AXLNI 00 TO b0 917

00fl,42 IF (,CRQUS(l5).EQ.hT455) G0 TO 6S6 ~1 f

000b34 *6-ITF (6.6,4) *ON4O$ 919
000'341 64. F(M12A3621 920

6O00'4I io T'm 61 91
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000557 60 To So 
i!

000560 70 lFfMAATP*.Gt.999) tbO TO 71 v09

000'S63 IF (pclm((2[.1oG0*UPLTIL(I)GE64AA1M) G O 1075 69.0709

0 657O 71 IF(MAAPG.rsE.999) GO TO 7? 
69.0709

000573 IF loPAUL).1AAPb) (70 10 77 b

000516 72 CALL LSI((l() 69.0709

000611 7 CALL LSKIP(20) 2

000613 ;"17)F (6.76) 935

000607 ?6 UR1MATC33A54P * JOB TERMINATED O CACESIPV LIM I NG T10* 931

000607 GO TO Flo g3380

000611I 79 CAFLE L E* 66.1009:S

000613 wk]T 6.7h.G.) 931i4 ~25
000617 7 PG-9 F67.03A0*JB EMNIL)A UPU II34

000172 G0 T'm 50 66.0601

000623 Q IFP('W1.C.) 6(IINN 6.032u

000633 8 IF('s-97 0.0324

000623A 51 CAL LSOIIS 66.0601

0O~t. t CALL EXTIIE(,6 bNOb.ObN-)q

00 0653 89 VO M( I/ P I IM Z SM A C J IO i E 12 1 S 1 . 6 6 6 7.03 4

I12. 40 SEC I 943

OOOA LIN(ULP.E*6 
944

000652 Go 10 so 94b

000653 ENO~ P-AO
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IN1

SU141ROUTINE INI lOAIA*INPI 68.02b9
c C utjNIL DATE oAq.o709 ADD 2 UNIT-NAMEb. NLVISE URMAT IF NAM4E USLV

9 c suukC UAYL e'9.0220 CORRECT OUTPUl FOI4MAT
c SOu'ICLt WE~t 6.1205 PRIP4 ASTERISK'IF DATA-VALUE CONVERTED TO 1F41EGER
C bU"U'rL DATE 66.0527 MAKE CONVERSION$ DEPN. ON KUNITb
c Suupirt DATt mi.o~o? ADD bCD READ IF INP a ZERO

0 SOUNCL DATE 68.0209 CONVERT TO CUC 6400
C SOjU.CE DATE 67.0726 CALL OLUATA UN READING bPECIAL DATA-CARDO
c SOUu'L DATE 67.011) ALLOW UNIY.NAMES FOR AU7OMATIC CON~VERSION~
r C soiukVt DATE 63-1101
C 9.9
C IWEAUS AN IDENYTIFICA710O A NUoM8Eks AND TaD SCALINGS F040M EACH 950
C OlF -INIP- CARtUS UF 114E FOLLONGN FORMAT -
C 952
C COLUMN F ONMAT CONTENTS 953

C 9bb
C 1-40 SAks HOLLENIT" IDENTIFICATION

c 4 1itu F10.0 AN INdPUT NUMbtI4. X 957
c 51-6f F11.0 A MULTIl'LIER, Xse Ok UNIT-NAME (BELOW')

e l-Au F10.0 A DIVISON# XD 9by
C ~ALTENNAtIVEL!. COL 51-S3 MAY CONTAIN A UNIT-NAME

c FOR AUTOMATIC CONVLNSIONO IhLN CUL 54-OU AkE IGNUI'EU
cUNIT-NAME PUNCH4ED INTERNALINET-) (ENGL.)

C DEG R(ADIANS RADIANS
r FT METENS FEET

C PSF F.GM/SQ METER LH/SU PT
C KM METERS FELT
c NMI METER$ FELT
C Lb KGM LR
r. G METER/SEC So FT/SEC So~
C KFT METERS FEET
C M MET~ks FEET
C 14RA RAITIANb NAUIANS 900
C SEC SECONDS SECONDS 69.0709
C 9o0
C LtTtkkN 0A AaUISANAUs wNMEL At XM. ANTD XU ARE TAK~EN FRM9
C, T'E Y-70, INPUT CARIO. IF dLANKt AM AND XD AME TAKEN AS UNITY. (6

c 463
c Pk~IN1S IvtENTIFICATIUlN AND X, Wilh SCALED VALLL A*XM/AD IF IT 6
C rlIFFi..b FXUPO A b
c 96
r 6.0m -TNP- POSITIVE, FLOATING POINT VALUES ARE RETURNED

c FUk -INN- NEGATIVE, INTEGER VALUES AMf RETURlNED
c tup -INP- iEND. OCO DATA IS NETUNNED

CCOM~PXG*SASCON
00000r, CVMN'f' /P*SCON/

I wourD"wo KPAGto LINE. TOFUAY, NUN. ,4UNIU(0l,
*2 mst,. F LAGo DATE. MAXTM4. MAAPG. MAALN,

3 itASS. %6.dOUPq KUNITS. KSTINI, KOORDI IFEOF
4 01 ILE

CCOMONK69HASCON
C 09115/69

*ccOP.I'GqCOi-VloT 69.07U9
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00005 Cw..'NA. /LUNkv)./ khVe NAMVAL(39111E9p~
00:000S Nai t..U1 69.0709

I 3- 1469 21.01?45329252)1 68.0527
2 2:T; 0.3040006# 1.0. 60.oS27
3 3 I'S. 4.08024. 1.0. 6a.0927
4 2t'-lP. 1000.. 3280.8339 68.052?
S 3-P'-1l Idb3.25. 6080.3. 68.05V7
6 2.&.s. 0.4535929 1.0, 68 * 02 7

g7 IH60' V.b0665. 32.17398, 66.0527
8 3-.'FT. 30. .04006# 1000.. 60.05i 7

9 1,4. 1.0' 3.P601133 9 69.0709
a 3- wA. 2(.001) v 6907C9
1 3..SEC. 2(1.) 69.0709

CCO,,PKG.CflkVAT 69.07P9
C Gel151469

:::or.0 LGUlVhLENCL (AE691IO)
00000S EWUuVALENCE CFMA@1141 68. nSe7
000011 LOGICAL tNAMtO 69.070Y

e
00000r, K*Akz.4 I 1911P.L.0) 4*018066.M2o

000oil I fP7581Am-S(I NP) 66.02vto
0000 13 00 22 lNPUT=1.lt.PIS 'v7f.
000014 lWtAolsol) 1I'AGE
0021 1 O(PMft(7'1I) 66.0209

00021IFIC4LKFIL (I) I4LTUR14 &b.0209
00002% IF(I"AGEM1.P.E.-OLO DATA) 60 T0 6 67.07i26
000031 CALL C.LVATA03*INuI) 67.0726
000032 WLTUQP, 67.072,
000033 A6 IFIIhA.G.0) GO 10 3o 68.0501
000035 CLCW(6.,.5v. 91 MAG) t.ANAM2 69.0709
000041 S FOWiMATI50M.A39A?) 69.0709
000047 DO 2 K.1.N.V 66.o5?7
00052 IF(NaM.EQ.PAMVAL(1,K) GO To 4 68.0527
000057 2 COfO-L(0.1AE I M,1M.A

000073 CNMW%"7.71

00007S NAM2zlf" 69.o709
000076 NAMEL0'.FALSL. 69.n709
@00077 Go Tel 10 67.0711

C 67.0711
000101 4 MISNAVALKU1TS.29K)
000105 hAmL~s.ltiL. 69.0709
00010f6 £(... 67.0711
00010)7 OtCU'IE(Soo3o1mAGE1 A
000116 4 FORMAT(4l.3F10.0) 67.0711
000114 AN X.. 67.0711

C 67.0711
000120 IF IXm.N.(-.) AUAOXM b
000122 If 1(L.NE.O.) AMA/XD 9811
000125 IF (IP.(.1GE.MAXLN) CALL NtAO14) 9b2
00013' LUh~mL1NE#1 9?s3
000136 IF )x.NE.A O0R* NAMED) 00 TO 19 69.0709
000143 *,4ITE(A*11MI (IMAGE(K)o4aIg4),XKAk 68.120S
000162? (ao Tn 21 98?
000164 is FOPMAT(124A0FI4.4sA1. 66.1g05

A3.57.78 1M(614.7915h AFTER SCALINU)) 69.0709
000).941 IQ IWIFIE.16) (I1AGL(ik),PUI,94),AeKA8,hNANA82.A 69.0704
000211 21 I~(1pv .(,T.o) 6ol 10 22 68.*0209

* 000?1% Ifosa
00021.' ABACo

a 00021? 22 DOaAIIPUT)BA oe 1
000224b RETUwNr 992

C
0002 24 30 11g81A'GE(S) 5 AAE1 68.0507
000227 CoLL C0UN400T(1), 690709
000231 WkITF(6931) IMAGE 8,007o
000237 31 FOPN.Tf12X4AI094f3A10) 69.0220
000237 St. To 22 807

C
0002*1 E P411 kiP
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6 IN 3

IU0APlUTINE ZN(DATA@%tN)d
C %OUICp DATE es.1t01 PRINT ASYIRIS9 IF DATA-VALUSE C0ONV1IVED TO INTEGER

SOURE DATE u800T09 COwvEnT T0 CDC 6409
C QOURCE 0ATE 67.0720 CALL OLOAtA ON REAING SPCIAL DATA-CARD
C SOURE DATE 67.0y11 BRANfl New CODE
C
C READS NI11 VALUES FnOW 1011.YYPE CARDS* AND0 1TORE1 THIN IN THE DATA
C ARRAY. THE( DIFFERENCE SEING T14AT 1063 READS 3 VALUES FlOM

*C COL 41.10 of EACH CARD.
0 C

C
000009s MINENStON OATIN!N)e1014.V*L13)
44000 raUlVALENCE (AEG. KEG)

C
C

9900901 walm S I !(mIN.LT,0I KARWINO 60.1209
0000)1 MAX *1*01(41141

00001? wx a jmxn t

600020 no 0 "XieE1.NX
0000111 DEAD($9.1 I 0vAL
0000)0 1 PoIMAI(OAIO,3FI0.#l 60.0099
1104100110 tV(CMEEFIL (SO) RETURN 40009
000134 ?PII01.NfE.OOLO 0*1*) 00 TO 4 6740130
000404 CALL OLOAAMIuN31 60.0130
000041 neft"ON 07.01
000042 4 iALL COIJW OUT1l) 00.0300
4600044 WlIT9I6ell 10tVAL(1,Am 60.101
086060 1 P@SWA(114*100 P14eA1) Gle1201

90000 CALL COUIN OUTll 809
0061064 WlITF16931 VAL~lteXAl 00.1206
0100is 3 pollAA?( 04sAll 40.1205
00010 tP(N4.6E.NAlt) 0o T0 I

ofie ALL COUN OUT1l) 00.0g0t
001u WITF16931 VAL(39IAI 0011l

013012 S no 6 we.1.3
900123 N a "*I
0010131 TF(N.07NAml RETURN
@$@i3$ !IN!N.01.0s) so TO 0
000133 i[ONVALIKI 1 VALIKISAI
1080148 6 MATA1141 a VALIE)

C
0081190 RETURN
01011 END INIl
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INCOL

SUFu*,'TlNE INCCL( 1ITLE,SEIUPNAMES.LATALINES) 1131

C So~f JAT 69.0709 WIIUEN F.3 AANU F.6 FUR..AT-FIELOS
C SCr ,JAILt ,8.OSU7 ONlV IDE FOR UPLNENO MEAUING

St u* SCUf kEDAT E 6H4.02014 CONvENT Tu CuC t*0A
r Sourt bATE 67.1U27 ktPAIN CHANGE. Of' 47.07?E,
C SC',AJ- , I)ATE f.a.Clk CALL ULL)ATA ON kEADINGC SPECIAL DATA-CAkO

C 50( CL LAI 6 7 . n 40t COMIWECT-D EMTS AIVHAY. IKOLUM5 COUNIEW

C SUUkrt L)ATL 04 5-O0IO0N
C 11I32

C -tAUS ANO Pd.INTS COLUJMNS OF DATA FROM CARUS 1133

C 1134
0 c tGUwErTS ANE DEFINE( 114 bUF1'OUII1sLb UUIC(,L ANn OUTSET 1135

C P%1CCL PRINTS LINES Of I To 10 NUMbtd4S IN COLUMNS, .11.. 1137

c 6Ti fINST I UNTELNSfU ALS NoIr H~ 113#
C IT CCNSII3EHS CAI.LS To ok UIVIUEL INTO 7 IU-CmAkALTEk OUMS 1140
c SO IF A LINE CONTAINS 6 ON~ MORE COLUMNS TWO CARDS ARE kEUUINEu 111
C P'EW LINL. INCOL OETFHMINES FORMATS FUN EACH CAb4U COLUMN FROM 1102

C FAAMItNA1ION GF THE FORMATS IN SETUP T(, bE USED by OuTCOL IN 1143
C PPINTING THE INPUT DATA- 1144

C 1145

C TNPUT DATA IN A LINE IS LOCATED UN CAkU(JS) AS FOLLOWS -1146
C 1 1..
C rA;,U I - COLUMNS 1-10 WONUM 1 lifts

C 11-20 *WUMO 2 1169

C AND So ON FUN WORDS 3 - 7 15

C CARD 2 - CCLUJMRS 1-40 ( NOT HEAD) 1151

c 415U - WONIO a 1152
C 51-60 - up vOM ' 11.

C 61-70 - OMIJ 10 1154b

C lIb5

C IF AN~ N-CNARACTEW NAME IS REQUIRED FOR THE LINEO LITS N KR
C bCTLRS APPLAR IN COLS. 1-N OF CANU 1 AND THE WONUS ARE MOVED N

C rAW0 COLS. TO THE kIimT IN CONSL4JUENCE.
C l1 by
C rONMATS FOR DATA COLUMNS IN EACH CARD ARE DEYERMINEU FROM 116O
r r RMAIS IN SETUP ON THE CODES SELECTING THEM IN OUTSET t
C 0, FOLLOWS I Ie'Z
C 11e3
c rLC. LTPUT FOUNMAT INPUT FUkMA7 lle..

C-- - - - - - ---- - - - - libs

C I E12.4 Elo.u
CEIl.2 Elu.0
C1F11.6 F10.0 ynL

c FII.3 Flo.u 69.07C9
r FIV.0 Flu.0
C le f18.

C 1i II".

C 012 010 1173

C 9 AIG Alo bm.nie(9
r Aeta2 Ab.A2
C 117

CI FCIMAL POINTS PUNCHED IN THE CAkUS OVERRIDE. P OFCOUNSE. 1177
C THOSE IN THE FONHATS. IF THE OUTPUT FUR04AT IS INTEuEk, THE 1178
C INPUT PLCIATINUj POINT VALUE IS FIXED ACCORUINUvLY. 1179
r 1-

C if 1i**E FIWSI OHL) Of TITLE IS AN ASTERISK FOLLUwkO by PLANKS, 110-1

*c ;UTPUI IS UPIITE). 1183

r wkITTEN 1'8/aS I 184

cCCMPKG.IHIATS 69.0709

000d1A COMMON /FfiAATS/ PFOWMS(2@13)
ocoulO DATA (PFUNMS m

I 120.r,12.5. ,12M011l.40lM 012H111.691*. 69.0709
2 17HFII.3*lx 912MFIC.UJ,2A 912HIS.4A *69.0709

3 9?TP? 12HO120 vI2HAAIOA 9 60.0209
4 PH AA8A291A 9IZH?X2A89A492A v12E13A3Ad9AOv3A

0 CCnPKd6,Mm~ATS I69.0709
C 0911S/69

p*~C8I~a~ gJK-IIT vim . 4-73
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000it10 L1 -ENb CN FPTS I t jCAF IS 9SETU6 (2)FAMt S 52 uLATA a)
IN Nti .) . IMAGEI~ ttkP91"G2Cb) 3 no

000o4(l~ (.AA (*t5IoII~~ 2tMI*9v(6F00)6OIt( l, rAM.,A2#..?A#.A4, *8q3AboA6, bUMS*b, qbM4.A 9 *0u

00001" UATA ((4LANP-1" 1,(ASTRSAa1IM*)
000c10 (AuvLtC AL..,IL(J

o00001 L.Av-L1NtS 6ft. 0b0 7
000011 IP( INE 5 t .0 ) (X' TO ) y 6b .0209

000(i A N
t

nmKSULLP3-0 C?. 1027
000n,?n KfCrL.tNKAWCXL b7 I (.?I

00002? Ou'f -C(UL 1' 1200
Ofl~f2C O e wpkhliC.1.3

e 000o27 IF S (5TUP ( P00CLL EUJ.PFUORP4519M~114 IN O TO
000034 2 CUN'TTIKLt 12u3
OOOV35 GC Tn P 12t0k
00003f, 4 KCOLO'".LCCL.1
000tlbn IF (4'IN0T.L?.11) GO TO 0A
000PV4? NAMEnspPIPW1T-N
00OU4.4 C..F PiKLJCLL aFp 75 -PIpN I)
00006? L~u b 1811.FPW1P.1
000w,"( Ml CnL=Mht.CCL.1
0000t)? b CAWIJOAiCL uLAN&P
0000.04 G( Te) A 1216
000057 b, KULU3PauCLUPS.1 * M'.INI/10 67 .040t
000116. IF I'. AC. FT~~7 1N1IIM(OLJMS)OI 120.
000(77', IF (K-OC(Ci.h.t'V) Go To 7
00177? CL UFlK.uCLL)-FFliS(1)
000101 KflC"'Lal~LCLL.1 )1
000102 7 NKA'4I32 67.*1027
000 03 7 CAC.L)FP I K,CLL) EF 0'1 S IMPW1I.1 I 12eo
000107 A Cop T I. L l1i
000111 CAWF ( ftkjiC(,. -I )wF mT (16)
006113 1 LYPt %- I At9 L AS) 612?3

000123 1FC,.MAT(HAAti) 66.12CVe
000123 IF(C~ffkFIL (S)) bktTUW14 6b.n209
000127 IFCI-AGL(11.EO.r.LNCI DATA) GO TO 20
00ft13- IF 1'A~t.(1).NE.8,OLU DATA) GO TO 11 67.07?6
0001l Nk i.Lc; (1'll .IMAGE (1I) ? 1.072f,
000137 OLTU-1.. 67.nl~tb
000137 11 IP lN-(0L2.EU.IJ Go TO 13
00')VAC bEAo(5,1) I'AG? 67.1027

000l',3 13 12ULvFNEOR(LLMS
000150, 11 a I;PKULLIP-b.1 1226
0001010 IF iP APIEU.NL.7l GO 10 12 1227
000164 UEr'O"E~tCAW0cF,ImAGU (UATA(IIII1,21
oooO' (.0 Te, 14 1&9
00021? 1? DECO'Ll,.LAwFlP'NAGE) lNA"E5(J9LYhE),.Ja1,NA~l~tU.

0 IUATAM*1,IUI112) 67.n71b
000264 1' KOLUJ-20 1231

O0?4kUL 1" 1211.12 1232
0002b?1%L Pd-I. ."KULOj* 1 1233
0002,6. IF (P TGM(KOLUm).twd.0l GO TO 16
0002110 WiLsATACI)
000260 CATAII)SAEO

000 P62 16 CONTINUEL 1235

S00026? i I f (COTILL.E410K CALL OUTCOL(lIILkE0P,.A415,UAIALSAV) be~36c

00027A WLTLkK 123(
0 0 0277 Z0 LSAVISIANFILYNEI.L1INES) be~s.no
0003o(3 LINLS8LY;"Al -1Ol
0 0 aJo3 IFILS.ko GO-1 16 TO 14 66.0507
0030k HETUONb$0SF000305 E 4 U INCOL
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IN DEC

S A.-wOL'TI NE I NLF C (A K, MR)

c SLk~ jATE tV.07ug REMOVE ENCODE STATEME14TS
c S(,L'kCl UATE. 69T0131 ALLUW PRINTOUT 70 BE SuI-PwtSSt6. 14Y CALL INLCU(0O

** S ,,u4rtLI- Tt ANS.0?09 CONwEAT YU CUC 6600
c SUu.'CE U*T, Nb,.ucC

C FUWMAT-Fi~tE IfNPLT QuOTINE

C
C i1.TNTLS IpCuEC RETURINS FLOATING-PUINT Numt~kS
c IP.INr FTUNNS FIXED-POINT NtoNosa
c NEA'L'S DATA CAMUS UNTIL MM Numb~wS AkE FUu-Cs

* C WHICH ARE SIONEL, IN AI.G.
C SCANS DOA A CARDS UNTIL A LEGAL NUMBLA-FIELD
r mLGINS9 Tmjtm CONTINUES SCANNING UNTIL
c THAT NUMBER-fILLD liE'tINATES ON AN ILLEGAL

CHARACTER ON A bLANK ANU REPEATS MR Tint$

c Aft INIE6Ek FIELU FULLU*0li, IMMEOIATELY 8'(
C A LLFI PAw(NTht~sl IS INTEL 1mTLU, AS
c A.LPLT1TIO. FACIOR (St SAMPLE DATA-CARD)
C

c ... ~SAM4PLE DATA CARD..
r ~xfv*Z COOMNO2.34E5 0("[L To kAOAR)s6000. g(l00(
c..NUMINEMS **0*@0 * 0* 0

C'

... RNOBAdLE ERNOIWS 0 0 0

C ~~ IN&LP RETURNS Mod WOMUS UF bCV LACA
r ~STARTING AT FIMST NON-bLANK %OQb

c A 11O1, IS LULEME, TU END ON A klLANF. A CUMMA.
c c'm THE 1 00f, CMARACTElM

C f .T-v INNE. otbO~S SO) THAT 3NLAT LALL ijF INOEC ON ININT
C WILL START ON NE. CAill,

C P;Oyt ... NORMALLY UATA CANCOb AWE kEAD FkOm
C S ANO PHINTEL 01. 6
r 0 NIHy IfLl " C-ANGES INPUT UNIT TO mm
c Efw Il.LUG CHANG.Fb OUTPUT UNIT TO HmM

000nO-3 UIjmtNSIUN PAkuto3.ANG(MM) 69*l73lq
0000us UATAtKOUP.10)0(K1N0IIIP2 519(108 b)9MULT8Oj,(NCPwzIO)q(KA4S0) 69.0704
000005 E(.tIvALE\Ck (Aff.,IEU) 69.07(,9

00000' !r T,.fkso 5 GC TO In
000"luA Fr.T),y IfMI.T
000015 4INTLr~uI

0000?3 le wtAufIP*)) KANO
b 0 0 0031 1 FC,.r.A TCSA)ICI 69.0709

000031 II. CC.EPPIL(IN)) ).fTUhRN 690131
000n34 CALL COvNOUT(II 69-0131
000n43 1 Iffl,..') .wI7fAIU*3) NAND 69.013,
00005& 3 FuNM'1 (5AMAIO) b9.0709

000fl6 KIN(,

0000506 Pu NI...'1 r0I@MfoIN&NWLSSNEwu
000063 ee KP8I.RI I f(K1.6T.6nJ GU TO I.?
00007? IFfj-lCLh.LI.oj) GU In So
800173 CALL PCmAN(KIsKARU.NCPN.NAR9I) 69,0709
000f'?? i I(ft...LL.Ik.( N0,INS8
00010? IF IKla..EO.IM.l NUOToI
0001usi IFIKA.Wb.INO -AND. KAR.LL.1N9) NONIl 66.0209

00011? IF (N-IN#01OINE)IG.LE.0) 6O TO 22
00001?. K28KI
0011125 mINF wSToNsolk 66.0209

4-75



000371 5V CALL frCmAtA.AU.64cpgvfAa.1J 69.4709

0 371 U cKL K.i" .0". ) 60 TO 4.9 69.0704
0004U6 00 b? K-2.CP. 69.0709
000407 2KK-
000411 IFiKP.GT.sC) GO TV 54
000415 CALL mC,.AkiA2..AWUtNCPo#KAA,1) 69 .A7 to
000641u S2 U i:AWA.EClk .QC. XAk.EQ.1k.) GO 70 54 69.0709

* 000433 ~ A.,. CP. 69.0709
000435 ',4 K2.?-l

000437 Itnull. 6y.0709
000440 CALL PCMA(KI.PKAD.1,IfeK,261*1) 69.0709
00044, Kl3IK2
0004b50 Go Tn 46

C

*00045? Et.TNY f"L TN.
0006t,1 k., IW.M 6 (,( TO 90
000663 ENTWY IN~LOU
000412 AP4 10amM S (,C TO 9U
000474 EN.TRY IN~t.
0005,03 SU K01 AT.0

0 00%94 '#? PAUL T&
000505 49 AE Tuar,

000soo, END 1KFDC
C

0001206 eA KjewK7.j w 1F(IK2.GT.bfl) GO TO 3-b
000133 CALL MCA Af2 #fkAkV#.NCSwtIAM# I 69.07(v

000131, IF(.LT.lf.Ow.K*M.GT.jk9l 60 To 26 bb.02C9t o 000147 F.U1OstNIG.I
000151) GO To 24
0001b1 ef) IF(PKAW.ht.16.? bu To 20
0 00153 ee UoTaNDOT.1 sI UINDOT.GT.1) 34@24
000161 e IF (KAk.E.1Ikt 60 TO 30
000163 NE E apL E I% IFINEE.GT.11 34.24

0 00171 30 IF (?IlA.tE.1M.I 60 TO 32
000173 F.PL~uNPL5-1 5 IFINPLS*FvMIN-1NIF wST@GT.1I 34.24 bb.fl20P
000203 32 IF(KAW.NE.lk.) GO TO 34
000206i N.MjI~N1f.*1 s IF(NMIN-M1NF RST.GT.1) 34.2' 60.0209

000214 34 IFIkr,1G.LE.0) GO TO 20
3621 IF(P4IJLT.C,T.0 O.U :~h6.tE.1I ) GO TO 36 b:00

00022S IF (Nr)OT*KF* tPLS*hNP.EQ.Ql MULTs-1

000237; LUCT-1)/1 F CALbHkNP,*i02F~~9.0709

000237 L361l-l1* S CALL MCHAh(NICPWtL.1kia0,3FmTv1) 69.070-0
000260LK-11* CALL MCMAk(NCPW, 1hA,4,*FM1,11 69.07D9

00026A 37 L-KPK/lo 6 CALL MCl9AR(NCPlovL.R0obPFMT1l) bq.0709
000274 LUKK1lL S CALL MC,4AR~tCPW*L.IRO,7,v~mt1 69.6709
000304 OECOflE (K2 FOOT qKARO) AEO 69.0709
000316 IF(I?,TGLR.GT.o .0k4. MULY.LT.0) ItQaALi
000327 A IsK 2 69oD 71,9

6 000331 IFiMULT) 38to,440ncl
000334 3h KMULmKIsK1*1

b000337 mULT&IEQ-l
a00340 GO To 20
000341 40) IF(KAWNhE.141I Go. To 46
000343 K I KPAL
00034S MLYLIULT-1

*000346 46, ANGIwu*AEU

000 351 4 g CONTTINOE
000353 G0 To 99

C
000353 EN.TRY INALF

000362 47 INTGF.4u-l

000 363 Go To 10
000364 49 K~13I1*l
0003ft6 IFIK).GT.I,0) GO T0 12
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INDEQU

FUNCTION INVOQU ILENTm. WARAY, MATCHI
SOURCE DATE 6.0260 CONVERT TO CDC 6400 G RAND NCO CODE

C
C FOR ENTRY IMOEOU. RETURNS INDEX I SUCH THAT MARAY1IISNATCN
C FOR ENTRY INOM4AX, RETURNS INOE I SUCH THAT MARAY41) IS LARGEST
C F0OR ENTRY INtOMIk, RETURNS INDEX I SUCH THAT HARAYM3 IS SN4ALLEST

0 C
$*@Ga0s 01IMENSION NMAYELENTH)

C
00066s 10 00 12 LUI.LENT"
060667 If IMARAYILI.EQ.4MATCHI 60 To I4
Wel0l 12 CONTINUE
066013 L-O
0661014 14 TMOEQUSL
6606ts RETURN

C
06686 ENTRY INONIN
@06625 20 LL*6 S IFiLENTH.11 26921.23
040031 21 LLUI S 00 TO 26
@66033 23 MVALuNANAY(11
660034 LLOI
666037 00 26 Ls2.LENT4
860461 IFIMARAY(L3.6E.POVAL) 00 To 24
606044 22 mVALO1RARAY(L)
$$ease LL*L

66,05S1 24 CONTINUE
0664 24 INOEQUmLL

600O64 RETURN

66O, ENTRY INONAJ 4313

066074 3 LLOO5IIL*11 3913

060101 31 HRYLIL.VL LL1O 6 TO 3 4
@66104 32 NvAL&MARAY IL)
000110 LLwl
sa601?11 34 CONTINUE.

@60114 3 N6 INOE~uL
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IND

SUROUTINE INO0tTITLE.LOOPS@AS[*VALUESl) 1240

C SOURCE DATE 60.0?17 FIX LOOPING IF DOCON . I O LANK
0 SOURCE (iAT[ 6.0209 COVENT TO CC 640
C SOURCt DATE 67.072 CALL OLDATA ON P440I[O SPECIAL DATA-CARD
C SOURCE DATE 67.01726 RAND Mae coot

* C SOURCE DATE 66.041 CALL OUTSET WIT14 301 IN FIRST AGo
c 1841
C C INPUTSo OUTPUTS, AN INCREMENTS UP TO I GEMERALIZED 00 LOOPS 1242
C 1243
C TITLE - HOLLERITH TITLE Fo OUTPUT 11144
C LOOPS - NUMER Of LOOPS TO At INCREMENTED 124S
C KASE - NUMBER OF TRIAL IN PROGRESS 1846
C VALUES - LIST OF VALUES OF INCRIEIMNTED VAOIAIELS 1847
C %too
C FOR XOASLNI INDO [IOS ANO PRINTS FOR EACH LOOP A CARD 1249
C SPECIFYING LOOP INCREMENTATION I 5
C ini5
C COLUMNS FORMAT CONTENT ME1t
C .... . ...... . ...... -I S3
C 1-30 31A1*A HOLLERITH IDENTIFICATION OF LOOP 1s4
C VARIABLE 1311
C 31-40 P10.0 MINIMUM VALUE ASSUMED By VARIABLE 1314
C 41-So F10.0 MAXIMUM VALUE ASSUMED BY VARIABLE 121?
C Sio60 Pls VALUE SELECTOR FOR VARIABLE 1216
C 41-?0 I100 SELECTION METHOD COM 12S9
C 1240
c SELECTION METHODS ARE DEFINED AS FOLLOWS

C ETHOD VALUE SELECT ION
C CODE SELECTOR METHOD
C --- .... -----------------

C
C 0 OR I INCREMENT LINEAR INCREMENTATION
C
C EXAMPLES .0,
C FOR LOOP FROM I TO ) IN STEPS Of .S
C PUNCH 1. 3. .S I.
C FOR LOOP FRON 3 TOI IN STEPS OF .S
C PUNCH 1. 3. -.. 1.
C
C STEPS/ LOGARITHIC INCRENENTATION
C DECADE
C
C EXAMPLES ...
C FOR LOOP FROM 3 TO 300 AT 4 STEPSIDECAID
C PUNCH 3. 3O0. 4. 2.
C FOR LOOP FROM 300 TO 3 AT 4 STEPS/DECADE
C PUNCH 3. 300. -4. P.

e, C

C 3 tINCREMENTI MANOOM SELECTION
C

C IF VALUE SELECTOR IS ZERO, VALUES ARE
C TAKEN AT RANnOm RETSIEN NIN AND MAx VALUPS
C EXAMPLE ...
C FOR RANOM VARIABLE RETWEEN 5 ANn 6
C PUNCH So 6. 0. 3.
C IF VALUE SELECTOR IS NON-ZERO. VALUES ARE
C PICKED RANDOMLY FROM THE SET Of DISCRETE

* C VALUES WHICH WOULD OCCUR UNOER METHOD I
C EXAMPLE *so
C FOR RANDOM INTIERS ETWIEEN I AND 10
C PUNCH I. lIe It 3.
C
C A VARIABLE SELECTED ST METHOD 3 IS NOT STRICTLY SPEAKING,
C IN0 A LOOP - TIE LGUINC[ OES NOT TERMINATE ITSELF, OUT MUST
C Bt STOPPED By 

T
HE SATISFACTION OF OTHER ITRUEI LOOPS. 0 BY

C DISCONTIUIN 
TME CALLS OF INSO.S C
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C VA:IA8LS SELECTE gy mlyW of 0it on2 AE aOftNlamVLOOP

C F ot E040SELECTION CODE ItPSTV@THE LOOP WILL SE
C hEfSTED - THE OUTER-LOOP (IEIALIEI-AEIOj VARIASLES WILL NO0T
C C14AIME UNTIL T14IS 11140411 LOOP 15 SATISPIEO. PC. NEGATIVE
C METHOD CODES. TmIS RESTRAINT IS RENOVEO, ALLOWING SIMULTANEOUS
C STEPPING. EXAMPLE..
C OAT&.CANOS PUNCHED (A) 1. 2 5 t
C (a) If. I0@. 2.-.
C RESULTING SEQUENCE (A#@) .. 0I(.S3.1E2.0
C
C WHIM LOOPS ARE NESTED. TME LAST.KaEI LOOP IS INNEANMOST

C :0O1 KISE GREATER THIN Oft EQUAL To ZERO. INO INCRENENTS RIE 1it"
C By Oe SELECTS MEW VALUES AS REQUIRED. If ALL LOOPS ARE THUS 1200
C SET AT FINAL VALUES. INNO RESETS RISE TO S. Iasi
C 1262
C
C TYPICAL USE IS AS FOLLOWS
C

*C I MISE.
* C CALL INOOITITLEeLOOPS*RASEVALUES)

C 4T0 READ OITA-CANDS)
C 2 CALL INDOOTITLELOOPSoKAS99VALUES)
C 410 SET UP VALUES
C IFIKASCEQ.01 0 TO I
C IFXAISE.OE.NIAX STOP
C 1COMPUTE. PRINT. ETCI
C 600TO2
C
C
C If TITLE IS AN ASTERISK PO..LOWED By SLINKS. ILL OUTPUT IS 1263
C DELETED. 1204
C Iles
CCONPXO *ASCON 61.0126

060004 COMMON OBASCON/
I PROORN. xPAGE. LINE. TOF0AY. RUN. RUNIOISI.
? 04SGO FLAG. DATE# NAXT04- HAXPS, HAALIN.
3 KLASS* KONOUP, RUNiITS. RSTINTS KOORO IFEOr
4 9NOF ILt

CSC 129?
000004 OIN4ENSION VALUES(2).H1021.NANECS(S41lS)OCONI..10) 12"4
000046 01MENSION VFIRSTIO).NODEIIO).AAIoI,00I4101.NTI1oI.NTIMIoI
000006 DATA (ASTOSK4110401
900 OIMEN0SION DOC 140) 41.0726

C
lo000s IFIKASE) IO0.200.300
00000? 100 CALL OUTSET(3449I2H MINIMUM oil" VALUE $12 9ME 641004,01
60013 CALL OUTSETI 56#1214 MAXIMUM 9111W VALUE R12" ON) 1293
s0001? CALL OUTSET( 64412" VALUE oil"4 SELECTOR tit" $1M) 1204
400023 CALL OUTSETI 14.12" SELECTION ell" NETMOo 012H 00E 1291
000021 CALL INCOL1TITLE9N.NANESoDOC9LOOPSI 47.0124
004039, IFINOFILE) RETURN 41.0n24
9003? IFINIMES4I1) *NE.41HOLO DATA) 00 To let 41.0124
090044 CALL OLDATA44MINO 61.0124
00044 so to 104 41.0126
000010 102 CALL XMIT I409DOCoDCON) 6700110
600003 104 CALL OUTSET13S4*I2M Olt" Olt" M
000011 00 104 LIIl.LOOPS 101
$00043 IF(DOCON14.LE.10.O.. DOCONtib*L)U.0. 61.01?
00001 106 CONT'INUE 61.011
000014 RASCOO 121
4600074 RE TURN 129

C
*0001 200 ASSIGN 236 TO KUNIAK
60606 00 234 LP01.LOOPS
0ee100 Ova W ON13OLPI
000102 AVeASOV1
000109 OOwOfOIloLPI.OOCONI.LP1
of00011 Vve M ON(1.LPI
819114 IF1DV.LTo.1 VVOOOCONIR.LP)
$se0011 VFIRtSTILP10WW
00111 "M ILP18AOSIOCCONI46LPEI
000130 MFIomEL01894681 "mOOILP18I
0100138 NOO~IP 401as
600129 00 TO 4160210983419" 68*4209
600142 11i AAILPIUGY
000140 "(1.1016I0
@*$Is# 11TRILPISFOMVOD/AV10*999 46.0m0
Ofets? 00 TO RIP

0001t" It$ AAILP184.
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606et4 UM(P)M10.MOMV 1.10111 "*@too

0024 222 VALUESILP~eVV
000221 S TO 234

06222 230 IFEOV.NE.0.) so To 232
600223 AAILP)GO0CONUI1LP)
600227 G6LP~wDO
86231 60 TO 236
$062)2 232 A&ILPIVV
600236 MR(LPIOFOIVIOO-AV) 460
660243 234 tTM(LPloO

@ 690 23 T M(LIIGN(NTNLP19OOCON(4.LPI
660243 60 To 00

C
666263 300 ASSIGN 304 TO KUPOAKI
60464 ASSIGN 306 TO RUNGAK
66626 00 306 LPs1.LOOPS
000247 LL&LP#1

*: 6071 IF(LL.67.LOO9S) 60 TO 303
* 6627 00 302 LOLLoLOO9S

660275 IFINTNE(L).GT.0 *414D. DOCO%44.L 1.6T.O.D 60 TO 306
680310 30? CONTINUE
000312 303 OV60OWN3.LPI

316 I~F4NOO(ILPI.(G.31 0T o
660326 IF(%TW(LPlsfN(.0I 00 TO 400
06322 VALUESILPIQVFIRST(LP)
006324 NY"(01ITIMILP)
666327 so TO 306
660327 304 NTNILPI.ISIONIIA6SINTN(LPI I.1,NTN6LP)II
000336 300 CONTIZNUE
460346 60 To 900

4630 400 VALUESILPIeVALUESILPIOO ILPI .AA(LP)

C
0603S3 S00 IF(OV.N(.0.) GO TO 902
60039,4 VALUS ILPI wAAW IO) 09 MP) *A&ILPI
96634 s0 TO 19UNAK

* 0672 602 VALUESILPIUOV0AINTINAN IffbI9INTI60ILP)#1I I.* £411.) 609
0413 60 TO KUNSAK

C
0084)7 Off 00 002 LPD1.LOOPS
000421 IF4041ILP1.6T.01 60 TO 004
006424 062 CONTINUE
666424 KASS.I
000427 004 KAIEASE.1
006433 00 IF (TITL[*NE*ASTMSNI CALL OUTCOLITITLENNANE[SVALUES.LOOPSI 1346
096443 RETURN

000444 END INO
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INMV

!)~uUINt It.MV UTIILEeMOULSVALUE)

c SOU.'CE UATt 64.0709 REMOVE CALL UF AMIXEA

.9 SOLICL UATE am.I20S ADO COMMON /bASCON/
C SCLNrt DATE 68.0726 BRAND NEW CODE
C
c IrNmV IK'LTS A MDCLL AND A VALUE FROM A DATA CAf-O

c TITLE IS & bCu C.4ARACTEA STRING ENING ON A DASH

C

6C CO~L 1-41 ANY COMMENTS

6C C')L 41-50 MOLE, PUNCHED IN F-FONMAT

C ~COL 51-60 VALLE
c COL b1-63 UNITS Of VALUE. PUNCHED IN A..FOR"AT
c VALUF WILL bE SCALED TO INTERNAL UNITS AS SHOWN BELO* ...

C UNIT-NAOMEPUCE INENL(E. NG)

C FTNETLM5 FEE

C No ETERS FEET

C %(FT 049TEMS FEET

C NETENS FEET

CCOMPKG(. MASCON

00000A CUMM(ON /HASCON/
I PPO6#4fo (PAGE9 LINE. TOFDAY, AUN.0 RUNIE~),)

2 MSG, FLA6. DATEs MAATM9 MAAPGt mAALt4.

3 (LASS. KGNOUP, (UNITS. ((S11, KOURO, IFEOF

4 .*NpI ILE

0006CCflMPXGoASC0N ~~~:

CCOMPKG.*C ONC ON

CCOMPQKGeCCON 0 /1/T

OOOOO'. cummniI /CutvT/ NNVv NAMVAL13011) 69.0709

000006' OAIA (KNV211) 909

000006 DATA (NAPVAL * 6.os?7

I 3.HUEG9 2(.01745329252)9 68.0527

2 2.4?. 0.3048006# 1.09 6i.0527

3 3.4'SF9 4.860249 1.0. 6b.m527

4 2moo loo.9 3280.033. 68.0527

s 3mNMI, 1853.25. 6080.3. 68.052?

6 2.4LBI 0.6535929 100 668*0S27

? 1I.0. Y.F10665, 32.17398. 60.050~

a 3,.KFT@ 304.00061 1000.. bb.ob?7

9 IMPI 1.09 3.280833 9 69.0709

b 0 3MA. 2t.001) * 69. 07 09

1 3HSECt 201.) 900

CC)MPKb9 CONVAT 69.0709
c 09/ 169

000006 DIMENSION TEXT(4) 69.0709

COOOOA DATA CAN(161P
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0OOOOOA EUUIVALLPNCE (ALI..1EW) 900

00O00ft CALL TITLff4(I#T1TLL)
000ofqo REAUc5.1) ?ETOLVLUN~NM 69.0709
000021A 1 Fom~l(4Ajos2FI0,A3vA7l 

900

000026~ JIfCmKFILcb)) IIETUkN 9.70

0 000032 UC~i In hmI.NhV 
979

* 00Ou06 IF(NAfA.EC.NAPVALI1,h)) Go TO 12
000041 lu CONIMUE
00004.1 VALU~aVALU
000044 Go In 146909

0000'% 12 !tJftAVAL(IUNI7b-29Nl 49.0709
000Oibi VALUFU=iALUOAL. 

*.00

000%4CALL COuIUU1(1
000AlS IF(VALUL.k(J.VALU) (iL To lb

0000,1~ wiil~ 4b?) TEATPwuij~VALUNAMAM2AE9VALUE 
*90709

4001)02 j: FUO AT(1bA,*A109P.3tFI-03*3A3A7A0'C*l
3
.4' APTLW SCALING)fl 69.0709

0 00102RETlt

00010. C U, WMITF i6*2) TEAT~lUI)L,VALUPNhM#NA"2 
6.?A

000123 RE IUuts

000124 ENO ItSMV
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JACOBI

"Us nUTIME JACOB(AgookfAccuejve.d)C qOU:CE DATE 64@118S MAKE IT WORK POO DIAONWAL MATRICES* TOO
SOURCE DATE 69*02@9 CONVERT TO CDC 04s6

C qOURCE DATE 606071 GRAND NW VeOC
CjACOR? SUMOITTE Pon SOO3N 1-1.64 00305460

C A 15 AREAL SYMMETRIC MATRIX
C a I A DUMMY IF ?We$, IF I~aI, ?I LOCATIONWHERE EIOEMVECTOR

MATi*NUTIPLE VV4 1EVCO ARX

C ACCU tS A PRECISION VALUE. IF LT 1.1-10. MILL FORCE TO 1.1-10.
C ?V is A SWITCH WHICH A TAKE OW AUSO I Rt E
C PARAMETER DESCRIPTION ABOVE.
C up Is AN ITERATION COUNTER.
C

000611 nIMNENSION A(N*M)o SIM.MI. L9111) 4(101
C

000011 ACComAXlFIACCU91.90181
66104 jtv.NE.l) o TO 2i0 60209
066014, CALL XN17(.M.1.,@) 60069
000011 CALL MATOTAG 19989N) 06809

C

900038 fee. M0363690

000636 H0-A 036216

000011 rno I iat 03691
660644 wwM*1o2~~~i11l :434336

£~1* "0392950
$0003 COWTesIUE il N03635T0

00606 0 1-0(11190 030360
066163s 3 hn am j0303600
900060 1 K MaNj MO303610
00610?2 COTPIINUEO~I0 O3 0140

*002 36 m iTLIT 030360
0ee12? tjuF4l1900 60 T2316008

00013? moA~c0Gjj.JJ**LOTFN M430370

000123 39 w.L1 1 M0303680

699127 WueltPoli.TT 0303740
*000103 qUPOTVIT/V) "33

00017 *wAPJ#J N43372
* 0070CCCO 0033730

00017 IasaRT1eS T 040303790

000170 qC'D.e3. M36300
000300 Cff0. m0303780

0006 4'ol.0. N03034300

866261 0320. "0360301

000263 00RON9*1 M03060

Mall 6 no 2? :83N 0300
000311 ,Igi1.1.112 8320360
006313 10 mA(Tisis 0303070

04020 veAfsojd 106340
000220l PEU*S'V*c 03090f
40023? agI.). 303900

000236 10 OIUANSF1111 M6343911

£so IS PE*M.C030390
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064ga" A I jjt) 04030360
@6,813 Tir AOsPiIF) .601 1 *@1 0030300

66 6 ItesrIo 04034397
066110 40 To 4 40303094

C
084262 11 A1114 !,ieZ.xsceyo.CCi2 040340604
866814 4(11641 04636416
04687 L91114111 1630020
40346 @00 6304136

001301 It jP(Z.JJI1,19 0304046
4046364 1? 1WAlto It) 1630401
606311 VeAlijoJ,43066
0631: t OC~v 0463940?6
060380 4I. i043040
666389 TirAssipIlel ))11.11.11 046304690
660330 al t.EIZ,.11 "80304100
6006333 flII)a061UII 1304116
666336 40 To Is 140304110

2439 aiestI 166304290

000331 40 TVm 9 M347

000344 19 ultll) M348

00372 33 ~ svo "461I6394100
@043 vwt1.!uUSSV 160304316

666411 mftJejj.VO-U 040304360
66906.? 2? CoWjt4er "0304830
00041 ?PW.)3. 3 0630440
@01047 P~h!195 4341
06010 10 9fl 101..4 304260
@606 i- tf(A30lAS'F)l* 2 00304430
0112 2 0 LIi Jul0 4 60304440
0043 noAJJ.UI.l9 040 M304890
06120 23 iu(jwJJ 040304400

@60124 2 EI(J 166304370
0006181 Mal UONE630440

666130 40 yfE.?)13.103 06304340
0006132 33 1186S(19 1 03463410

066041T Vag1 u M0304360

006634 m(uI'jlwus-C 0463043
44601 af1oj.16)U(J.Z 00304340
0046 1? *IJTHU P004911

660101 56 no SoIsE "630440

@003?@ go sP (tV.E0 "030UAW

C

606S303 01 I3905 14O304690
60003 54 40904)~tl 01* 1.04

660410 04 U~e~NO*6011,1
4001? n 76 J@N IO0#2

los liest.8: 04306030u

les4-860(jl 4344



KALLER

A

vloA I. I ALL 04/30/64 Past No.

WOENT KALLEA
00001? P.1068AN LENGTH

* ALOCAS

000000 000012 PIIOOUANO LOCAL

ENTRY POINTSj

000001 KALLEP

f SOURCE DATE to.otoe CokiVERT TO CoC 6ass

000000 130144O20I00 WF G6K&L~21'000001
0 WEN CALL.ED WITH AMIGUMENT 'it ACTUONS NAME OF 4-TH ROUTINE

I N THE STRING OF CALL1IkA ROUTINES, SU.CH T04AT IEGO
* CORRESPONDOS TO THE ROUINE THAT CALLED KALLEn.
* ALSO* RETURNS OWL £000 nFf CALL IN ARGUMENT FA

000 NALLEA SSSZ I
0 000002 6170000DOI S8l 13 000003 614000n034 SO LOP 13 0EE.

00003 611 Sal "tIi 1CMETM.UP'4TCIO
0 '43 Sep X1 FTNWAEAO

~7100000 X Li AL,84.§O

00000S 3? 3 7 LOOP SP X38 FT04JLPRC4ISTICP0

LAP £344? CIRC S1IT ..£ tt050NWIN5W1 N

OOOO' "04 S84 l& SHUNGER Of AROUNENT N
00054noo0000lo L7 RSaL.0ia

000007 PL WoOn
00013 064 DONESF STOAG X ? PT N0EMd in SYOL

o8b4 S4 A

753 A 38 InSLAn

sb8 A ~ w NAGMN
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3 KONVERG

FU04CTIO14 1LUhVFPG (LONON9VANL,0II9

C S~,URCk DATE 69*0723 SPECIAL HANDLING FOR HU6Ef VALVES Of EMOON
c SOUACf WEl .'..0?09 ASSURE POCSN POSITJvgs Aou ENTRY S4TVOG6
C SOU~ct UATI Gs.oolk 1IIALIZE TO ILHOS
C soumck OATL ub?. 101 ADAPTED PION LIVERGE OF 6*710
C
C VAkUL 15 wtbET. TO DRIVE ENON TO ZtkMo.. RONVtk6 OLTUOINS A FLAG
C to if,01ChTE PHOGRESS OF CQNVINGENCts
C

*C SILLCTION OF SYLP IN VARAL IS AS FOLL~wS..
bC IF ENOP AMj) ELAST RUN! WOk.t RIPLAT INIIIAL STEP

C IF LIThOI EV400 ON [LiSI 04UE IN. OUT,,)$ NALVE THE 1INTLIIVAL
C IF 0071a ENO AND ILAS? ARE RgASONABLE. USt SLOPE TMOU LAST 2 POINTS
C
C KONVERG PuIST aE INITIALIZLO AS FOLLUNSse*
C CALL KONVSET (DV#PRCSIWWONIO
C UN CALL SkTVEkG 4DV.PMCIN.wORS, WNEmE @fee 69.0709
C OV IS INITIAL INCREMENT TO 6E USED ON VARIL
C PkCSN III ALLOWAMLE TOLEMANCE ON VA"UL 69.0709
C MOOR 1S *-WOOD WOHMSPAC& USED by KONVEAS

C KONVEAG HETUWNI FUNCTION VALUE a 0 If CONVERGENCE PROCEEDING NOALLY
C 41 If CONVEP~iENCI COMPLETED
C -1 IF FAILURL To CONV90GE

C1 :C TYPICAL USE IS AS FOLLOWS so***
C UIVENSION WORK($)

C CALL AO#.VSLT (IO.OO,,ERMW01MKJ
C 10 0ESTWFCNI1V) - UUAL
C IF(KOtiVEHG (TESTvV~w0PK~l islov0JO
C 94 AEWUNQ MESSAGK)
C 30 (PROCEED)
C
C

0oa006 EUUIVALEtiCL (AEU*ILQI
000006 OIMENSION WONR.(SOURkMS
00000A EQUIVALLNCE (WOOK(II) pOUN1 )o(WOK(I)e PNCSNI
000006 EQUIVALENCE (MRK(3)s ONOW IgfW4K(41, VLASI
000006 EQUIVALENCE IONK(S)o ENO )oIwMK(6)9 [LAST
00000A EQUJIVALENCE 4IoAK(7) DV le(WRK(1.). OWLAST I
00000f, DATA (L.11,T9.ENOUnTu.I) 69.0723

000000. IFII(OUt.TeLToO sON. WONN(I)oLTs0#) CALL CEASE 59.0709
446*04- KONVENG HIAS FAILED'9 ON WAS NOT INITIALIZED 69070

000020 CALL APITfsWOM0..wfK)
000023 KOUNT89OUktol
400031 KfUk~al
000620, IF (KOUNTo0l .LINIT31) KFUNCNI 69.073

*000032 IF(KsNtjTeOTsLIMIT) KFUNC@3
000031 IFIN[OUNT*GT.3 eAku. StUVEOdNW).T1

0 *AND* gmOPENOW6ITO0.
* eAkD. AII5tFDIVf9NOWLAST)e6Tl.) KFUNCU*

000102 00 Tn' E269090101socrKUNC
C

000111 10 CALL COU4 00TIA)
@0011 WMITF46,I1) NCONT.VLAST.ILAST.VNOW.ELNOW.VAML.IPNOU
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001 1 7 F 1 .- '.,,LrLt COI VEW(INNG .... wAIIAbiLE kUk
A ,ATION -13/

00c~ j ~ Ii ~C.L*fl TO I,

0C6 .,C. I~ JN- ~CAIN UF CALLING PkUGR.AMS
c~ ~~ 0 "- i e: r ,0AlFUNC

7 .4C h 7 T ztFr.

o00i IF ,-t I C(L TU. 16? 69.07e3
00,! If .*LF* -) .iI.E 15 *ANU AusIEL*hr) GT. 1ib 15) 6 10 41

fj0r)J IF r, T I .. 'T . I FI L, *A .O. MAT IJ.LT I *1O ) GO 1i 4u (,q. n?,3

o' ,itA 5 Li' V .T .- ChN) (u TO 36~ bqa ?j

N.0 7?3
e~~ 0? tsol3

S ,I/uVLST) .(,1. 16.* 1 (rVmSLCNI0.*UvLAS71V)
64. 0 73

0-' rl tl,. 4

-.- 4.1 -s .,4s1q.n?

f'4.n7l?3

c

000iK A',
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KSH yr

-EQ 1.1 '04/10/64 PAGE N0.

IDENT KSI'4U

~0000? PRGRAM LFNGT.

,Y'f 000LP1? ,A LICAL

ENTRY POINTS

000001 KSKFT 000001 SmiF!

* SOURbCE CATf 68.0?09 CrnhVFQT To CDC fj.00

* ARS1VJMENTS ... WORD.NBITS (..RI.T!f..LEFT1

SHIFTS WORD AdOITS 10 MIGHTI OR LEFT- ENO OFF (ZrQO FILL)
* MIS FkjmCTTot4 mAy ME CALLED BY EITHER NAME GKSNFTS 00 -SHFTY.

* WETURNS 6WORO. SHIFTED TO 
0

1IGNT OR LEFT WITH ZERO FILL.

ENTRY' KSNFT
ENTRY SHP T

12. ~~.O0~.0?VF' 301SLKS14FT*30/2
S.ST ess 0

DODO;: KSHFT aSsl I
o~02 ~SAT A)WORD IN 01

SA7 A? NBlTS IN 1?

2~'~I 2C)~,i*ZN xz.11.49 IF NOITS.o. RETURN 0ORIGINAL 4000
Sol X7 NRIT S IN 03
SU. R)

004000j' *GE 84.9a.RA

$AS* ONESIT
S86 ok.Rs 'AKE m4as.

A X, FkA X-,IN
- I-LA, ., win(.T v%,,

SA- ONEIT
S. R4:8% MAKE AS. IN

2 4', ., N L EFT END

w X S.F7
-: f ~ NE,'' A'&4 4000oppo00oT"'I00000a

.~S ~ 3, STATtmF-itS SYMH4OLS
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LOCIA2(

SJ840Vj~~fJ LOCLAA LPVtXCgvEC.£9,£Q.UECl
c soupct U AT f b 1276 C ALL CROSI INSTEAD Of CROSS AND0 UNIT-1
C SOUACE rOATE 66.:0101 BRAND NEW coot

c NTURN0S UPl.4OrJONAL U#4h1.VECTORS IN UVEC, AS FOLLOWS
C UVEC(I-3.K.PI TP4E gcP-TH VECTOR 1s in TNF PVkC DIMECT10%
c UV0-,0 THE KQ-T VECTOR IS 64ORMAL TO PVLC* AND0
c AS CLOSE AS POSSI9ILE TO OvEC
c OTMER UVEC C0ONPLETES THE 4X14T*wANOEII SET

C . NOYL ?"AT UVEC IS DIMENSIONED (301w

000006 -IMEI.SIuN PALCl3).uvECC1),UVECC3.3I.U(3,3I

000013 CALL. JhlTV QvfC$UfII())
000023?).KK
40030 KlMoO(Q-P*3v3J

00004? 'AL0 CR0 11Z.1PP.~~..I,4

0004 rALL Ck0Sl(0(L ,lkP)$Uf,Ka)*0tl,hkfl 0~.0726

040115 rALL CROSS(UII.Ki. UA&,KMU4I#KQ))
000134 CALL XMII(9.U.UOEC)
000142 fTP
000141 ENO~ OCLAji
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LS1(1P

* -~

-LNE Oplm VAor QjbQj

otk~L T ~.1~~ t A1~

~ SI31

**, TOFOA~~A 014~ *%1

~4-97
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MATADD

-9R( uTI NF -A IAOT A ~C NRA NC A)

C SOQC CATE 67.0126 BRAIt .F. COOL
C
C PEjXNS, C. 0. MATWIX AUDITIONi AND SUBFRACTIO04

c FNTiWv MAlALJ( C: A

c f%?QV M4 'S 0 C. A *a
C NA - NQPBLA Of WOWS
r NCA . NUq.BJJ OF CULUPMNS
C

00004 JEP,'1ONA £NPA0CAI, A iNWA.NCA, C(NA.%CA)

000006 W
000010 1~ J- N*,CA
000011 * t BUj)
00001 c)N
06003A 'W

C

000044 1 N-A
000046 1 -INCo

000044

000071 O ,P
00007, 1 NrC "A T Al)
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MtATD lAC

5ji('Tl AYCIAG I*.,N

26 0R 
# NE. otEc St E VECTOR V ON NE4 DIAGON~AL elp SQUARE 4TI

00 0012 CALL AkIT -.. ?

Pk=U=1J PA h A-M M
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MATFLIP

c SQ),RCE OATI 67.072f, 01ANU Nfv CODE
C

c IW.ACES SQARE (N4 PY NRA) MaATIXA - SY ITS TRANSPOSE

C PFWKRINS. C. U. ?7 APRIL 196?

C
0004 A ANPAA.%

0 0 00 0 5, , -
000007

*000014 Atl,0 - Ai.1,)

000021 1 atj,fl -* .

00002?'FTW
000021 ~ Ni -AIFLIP
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MATIGEN

a

SURROuTIN ,MATI GEN(AEVALUES,EV CTORS,h) b$.nOG9
* SOURCk DATE pR.0O9 CONVERT TO COC 6400
C SOURCE LATE 67.0728 BRAND NEW CODE BY PERKINS
C
C mATEIGLN FINDS THE EIGEN VALUES AND UNIT EISEN VECTORS OF T-f

V C % I N NATRIA A. THE EIGEN VALUES ARE RETURNED IN EVALUES IN THE

b C U4DE 0 4AA TO MIN. THE UNIT EIGEN VECTORS ARE COLUMNS OF T4E
C EVECTOAS MATRIA. TKM FIRST COLUMN IS THE VECTOR FOR EE FIRST
C EIGEN VALUE ETC. SEE JACOBI FOR CALCULATION DETAILS.
C

000006 OIENSION AlN.N).EVILU1S(N).EV CTORS(N*N) R0.0209

C
C SAVE DIAGONAL ELEMENTS IN EVALUES

000006 '0 1 I,.
000007 EVSLUESII |II!)
000017 1 CONTINUE

C
C CALCULATE EIGEN VALUES

000021 CALL JACUsIIA*LV cToRS.N.I.E.1o.o1IT| 6 .0209

C S*ITCM DIAGONAL TERMS AND EISEN VALUES
00002. oO, 2 1-1IN
000030 wORKMEVALUES(I)
000032 EVALUES(I)A(II)
000036 A(II)WORK

000040 ? CONTINUE
C

C RESTORE OFF CIAGONAL TERMS TO A UPPER RiNT TRIANGLE IS UNCHANGOEn

gy JAC081
000042 6NI
000043 10 3 1-1M
00004S k.1.
000047 nof 3 J1,I
0000,50 A(KA)-A(J#K)
00001 3 CInTINUE
000066 PETu4
000067 Fn -ATMEN

*f

St

PktKC5DMM AM AAKaW MAWe
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MATTNV 0

JuQ ,J0INf MAlIN~ 4h,(NNMA8.M.PIVOT.IPI~VUY. DNEA.OtTi(R"l 00000000

* SnU'WCL CAT I ' 02 (4 q ON:ERT TO CDC b400 
0"

F1' COO A 4.~V k AI'AII(I 00000010

-Tk I I N L!I N W I ?, ACCO14PANY IN6 SOLUTp u d 0Of L INLAQ tE.(UaTT h,.5 00000020
(10000040

c ArIXI VkIONK Tk ACO4A4 IN SOL'~U' O f L INEhA EQU ION$ n0000020

c 00000040
00000060

C 14ITIAL)ATION? 0000000
00000060

00001?

00001b ?02 0 nn01I0

00002Z 1?C 5',) 1-1-N
00000130

c SkARC,, FOR PIVOT fLEtV4 00000140
(100001sl

000O23 hA.AX.O.0

000024. i, 15J..
000026 i pj0vGT(J._i4 ho 105, 60
300031 6C, ')') 1-0 *Sl.N 00000 190
0000133 It II'IdOT lK.-J) 80. 100, 140
00003b S Ir I (A SF (AMA A l-A'. SF(a Ij .K) I AS, 100 . 10 0 10000210
000044 AS !ouw.j 000002j0
000050 1CtM
0 000,51 A'.AAt .- )

ooS o 000001250VTI CLUM

00Q000290

c A0000300
000066 19 1.,0-IC0LUM( 140. 260. 146
000070 140 07t-- CiTE 00000320o
000072l p-' .lN
000073 .A401L
000077 s". A11.'
000104 1~. 000(,30,0
0001 10 Q b ?1U

0001 .jnoon

100 000004?'?
0001 moofp

003i3f -C(0J

.1 P~!V')?F LF4(N1 .000:4r0

000Q004Q

0001,3lL 1

0001 ? 1. j.1), 3kP. 11,0?

000,0' ?1 001L=00oonc
000 1 7 f C L,.. )- ,,(fH,(VCllU.,L/wIq(T11JI

c WEII(t NO%-PIVOT W~OWS (0000560

000716s 340 Dn1 550 LlI.*t 4OAnOON0

000?20 IFIL~IICOL1M? 400. SSA. 400
00222 4r0 T.A(L1,ICOLJN) moccob00

4003 htL1,ICOLU")*0.O
000734 n'i 45(1 LIUON
000236 4450 £ (LI .L( ALl*L3-4( ICOLJm9L)4T ('00630

000t53) ?III") S50, 55f0. 460
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00254 ~ o 0 0 L~lM000~
00~. ~ . 4 L !:0'1 L 8( 1COLUM' I~ O000T

00073 ',0C0.1I 00000
c 100000
C !N? RC"A,.6L C0LVP)NS 000V

c 00000700

000300 1~ 70 1.l.N
0 00301 L; N I

0 00 103 1 IF (lj-N~AL# 6300 710. 630

000316 " t 1 Q INUtwIL.1) I0000040

000327'~~

000334 A (K.JWU)I.A(K'.JCOLUM)
000341 IKJCQLUO).S.Ap

0 003 63 77's CON 1.4u- 
000000

0003* TI? CNIU 
000010

1 003'7 140 RETW"N 
M0000420

00350 ENO) MAINV
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MATMULT

SUWNUUINE NA~mULT (s.8.C.NMA.NCApeqNCo)
C VVNCt OATL 67.07?b t4NANO NEW C.OE

C OEM-INS. C. W. GENERAL 14EAL M4AIRIA M4ULTIPLICATION

*C NRA - hUm8*.N Of ROrnS IN A lAND C)
C NCRI NUMER OF COLUMNS I h AAND ROS N
C '-CA8 - NUME OF COLUMNS IN 8 1AN) COS l
C
C *0- NOTE *** MATRIX C MUST NOT OCCUPY THE SAME STORAGE AN
C -AT44ICtS A OR 8 IN TKE CALLING6 SEQUENCE-
C

000007 DIMENSION AthRA,NCARBI, BSNCARO, NCO), C(NRA,NCRI
C

000007 II.l.NNA
000011 'V.1J1.Ncs
00001? SUN - 0.
000013 DO 2 K-I,NCARlN
000015 SUN - SUM - AII.K) * e(K.J)
000030 2 CONT!NUE
000032 C (I.J3 - SUM
000036 1 CONTINUE
0400.2 RETURN
000042 END M4ATMuLTI
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C VUPCL DkTi U20*a cORCI CALLING SL4 T 1 AIIN"
SOR* tJN t ~ P.0?01# CONVERT TO CDC 6400

C ouNct oaif t'1.O1ZA SI4&ND ,wF COOL 6' PERKINS

c iTjo VPT IktTUW#4 N VES N WEiE A IS AN N X N N4AI.

* c*** N 15 V-IUI TU 2i ?. If OESIREO N I CCEOS T141S LI*iT. SEE NATINW.

C

00001? flR

4-111
00O0.0 ~ gone,"..-



MATPANP

SLlkiR(UlN MATPA P IA.dNNAoNCA#KOOfNk ODECI8.00

SOLACE-1 DAT bMN0 WVET TO CDC . 00
C So'URCE UATE 67.0720 BRAND NEd CODE 04Y PERKINS
C
C .AT P ANO V PERMUTES AND0/OW PARTIT10ONS MAtRICFS

* 9 C
C aS 15 N N.. A NCA MATRIX.
C H, IS A SUR* 'AINIA UF A. C'4OSEN ACCORDING0 TO NODER AND Konfc FOR

C WO0S AN!) COLUMNS RESPECTIVELY.
C KO)OE. AND K'OUEC ARE STRINGS OF DIGITS COURESVONOIP,-6 To TmF WINS

c ND) COLUMNS UF A WMIM3 ARE TO BE TRANSMITTED TO 14. THE 0jMBFR Or

C WS ANO COLUMNS OF d MUST C004RESPON) TO THE NHNER Of DIGITS IN

C KOOEN ANT) KUDEC. IF RODEC IS ZEROKDDEW IS USED FOR COLUM04S ALSn.
C
C 14PL(.NW~A86.NCA.S.K0EM.31,KODECWS73
C .IS T .*tFOPE A 2 X 3 ARWAY AND
C 4(*.I;%A43.5)

c FTC.

C ... NOt, A ANU m1 API LIMITE0 TO A MAXliUM OF 9 x 9

C
000007 OIMNSION AtNRA.NCA~dt23.KRI9sIKC(91

C
C

C ECUVE KOAnf AND KOnEC

0 00007 X11RK1AM0.00010 C OC KOOEC

000013 XUII.NOO(KLLN.I01
000020 IF(KPRIITFQ.0T GO TO

000022 IF401 1I.T)T.NRAI (.0 TO 90

000025 11 ROIwKflN/In
000030 1 CONTINUE
000032 ? NR-I-I

000fl3* TF4KbC.LU.0) GO ToS
00003S On 3 1-..
000007 KC(I)-O0!TALC.10)
00004. !I RC~l).F.U.0) GO To

o0001 I? KOC.F?'L/10
00006* 1 CONTIN~UE
000066 A NCN41
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000068 A CINTI'0.E

000073
00007s T1LKTNIA)
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000117 7 CnTNN1
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C
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000320 RJETURN
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C NkA - NLJABE6 OF PNwS IN A
C NCA s HN(BEN Of CULUMNS IN A
C
C ... NOTL IN CALL STATEME(NT. DO NOT UJSE SAME LOCATION

FOP ROTH~ FIRST ANDo S(CONO ARGUMENTS

000006 DIME~NSION A(NQA,NCA), 8(14CA,NPA)

000006 CC IvII.NRA
000007 no I JAI.NCA
000010 8j. I.A I, j)
0000ZI I cNTrN(Jf
0000e. wfTUMN
000026 'l, -ATRANS
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*000006 ?0NSION AI*NR,.Nc

0000062
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0000122
000022 QFTC.

1k~OZ~mG1~5 LAW-WbT naft

4-117



MINMIZE

G- s

r. -S- r c' . A',r i0

fir CONVE(VINCE Cf)-'LfUP

I I; f A tU 7n NVf n

r..'.. ~ Dt S~ . .* .. '. ?

q~ rl

0.o2

0n31% ~ ~ 1 IT' L . .. .< .
co 170-.r ',.> . a is . r .

PkMU AMiV ''NKU n

*04-119

-. a .'!. A> A!.' * K W'.U-'



~;'T ,:;2K~ -

~8.

,.~ r.

~ ,~

U

a

I

e

S

pk~CZD1M~ ~ u~A3k-NOt 111J~

4-120

- -'



MISTAKE

HA[ E COL

t- f,. --TWC -fjhAGL A?-. LATJS.
- ~ .i'' ~ "AS HLE N SL I NO-Zu- . G*E~VE-.

- -N. To YQuk PHUGNAM. (IT 1b T-EN YUUQ
IT,1 To CON4'-L

T  
TmL 0PWC~lwNM

* ***- -- .utU OF EIWW(JMS,

A~. ~ L

- N f E -CUNT.O jmTC

r.CrVI- ~ AIN CALLIN(, PNUGRA.MSoS," " ". '% '. - 4. 1,
or, ~!- 0 N . j

4-121

LAW___



MIXER

I 3&.7

wFTUQOsS X .. IT. 4N INYFAQ NA. i 37f)
I 371

* 000003 
1372

no00 04

'VAO 
muftF

4-12 3



OLDATA

v0F UIN 1nA iN-

c 1,11 IP- D;sAG TF 0, F -nn'

CCQ"Pox I

I KLASS .KrW A I TS KATlN. KAEI.t. "As

jOOOCNF,.L1 I N#, S

000012 1 OAI (h2 I -S44 *A A 41 C'.AN'( TP "74a*)
Do 0 01 2 RTURN

000013 FNn OLGAT&

7-CI1M 7 IMh5M~ 7,-



ORB 1

OTO~

!I

-,.;~~~~ rp 7P 4Af,'"

T r rc F P * ' A T Q N 
3 7

09a~ A~ F F . ' 'NIl 7 QN

-1 0 . , C' ;TO . 'QRT 2A" 7 #i,U r q ,7 Ct R, f SP, . 71{: l (i, TO) vr%. C '77 i 7,

C

000 i5~ ~ ~ ~ pp FL i ( I I ; A i 
X € ( tl

7 7 1

-

- s
7' .' 

LL F 'L A NA 
a :0 , 

. F T' 
t7 T3

-3 -..F.;7'. r.C4P/ge~

Q L"

tJO00A4 
:1 ( 1 1 ' 1) F 

''

4-127

4 Is.

Em.. r..



ORB2

*. rl Tm , , r I' l, f

o .t 4..F -. I .rl .C ~v0

C~ -1

N I.I'C A,, -' T~r Ar '4I 4 IT P",I" l '' A

LI ~4V% f~~~I 14 1

- RO (IllI FWi.NT vr.YOP Wr, f .,y r.,' 41
c II
c T4 ' F n( tL - NI'V ', IIFa E0-1N I 'VYI, AW SF4 EI FC T A' I

C V ~ -i1'4; OF Ov~l ,f s
c - - -- - - - - - - - - - - - - - - - - - - - - - - ---

I prf SS WL 1', T.Cr.. f ,If. 1F-TYEo.4F IT .?i-
c fNtlS INP4I.T4 ,.iIrI.I~

C ~ ~ ~ S~L A T S1. "" TL1 C l04Il.'4.?V4 " 1l" .d

4 0~TilJNS I'QAI r(14 4f r4 f.. I". 1 ,1I 'iTV
C ~AI rE .1?? IFOR 

4 
. I t 4*s

L0 c ~'L v6,CTT . !I'Am r.% aT cI

IT V64 f Fnu ,S ?F~(1 'I4 .OT~% Cr I flq .p -. * ,4

rL ~ fT TPA'CSF l L Af 4FYOOl ,r 4 'A

109 J'F .T4D5 TFf AA~vAL 1'?-E AT IN j Z2 1tr Ia'

I (1, , r- p p rV' ,~'O~ It . . .

1_ '('V"(tCWI1

Q. T4~'I iL .Sr'1 a rX4

T 00 p 4Q IA f 2I ra,(7 t q r 1, to O ,.

00 1 r

' ( ~ * ~ ' (s 

p

* ~ 00 3Sr? G

00 14, I4I I YFATI(4 Y 4rT~. -.

C0 -N. ''4

OO~l4 ~ E&.P4I-129

3O~ih F~s.*4S~r~Pr~Nag"-I



000 1? hf '' ? ?,!p.73'6.j1

2013 iip *LF I WWA. 0 110 T- n o

C 1_f, TIC .fit' T - 4 -1( 477

000 'h4
000'e 

'
4.1'7 7. 'o

0002' eSa I4,

2 djt lb rP . ' r )N

3 1 1 *& 4~ ru~ IS I ,.*) -t S'7)

22 n% CALI, 'w.4 A. A)7

122?,~~~~~~~I a. Iqj>; , st 47.Oj71

1122ccA A7 I'Q IC4n "I
'11)?)7 ''.l '.46 IA.1 AiA

"100 35 2 V 
31 1

LL "'Fl v 3% I/
.2213 CA :05 f AS.,3J' '07 7 f V' ;41

*l I 31 .gs., t ')C -IA

C )IM. f * A N. P Ioj4 7

IA 177 17p0

110s, (;2&.lT I-1 1p., 0

OD300 1 I1A'lr .fP173t)f , Slr0, t

000540jO

100,62 If i F94Q9 .- .OD )10 T 2

31 ..0D 1 0 -* 11176 3 ANI'

CQ17 122 O 1r4 a.
0 33,7.71 3 5If1 sOQrt ly b III TO, 40 1

r4, 07h

U, 017 WE4LI )MT% MO >6,n

64. M076
3O*rLI1O 310IT "1) 1~g VA,37 ti 3 0 6 "4

* 0005~4130VEtRISrp0&14.



000623 N*IN'

000 35

0004%0 1R PqA IC .LT. CALL TITLEQAI.7fnOnwA FID, SPFCIFIF' tk ~I
FA~~,? Am DES TRf') A L -4

1 0O0e7 .AT4 2~ 1 ./21'I (.0 (P I/ /P1 )) /%N~ 
I

Irj .::T OP?

~00'? -, I r

0 0 1 2 * 
,

p. Qq t , %IT n, ; 1 ? 1

a ~ Q i*0 IA)tI

0 1 3 2 )IQII(II/ lf I

0OL(7~6 LjJDTC 00 y.pf~rOLTC ORAITS *"F~ 4 ..,l06

101062 40- 1 v PI I!N (V ALI C)S (V L UfI 1 6; 09

IQ0It0Q .ATANjtR2*TNG0 CS LTI1,(1ApSNIi&

0015 !ITO.Mf.o)*O TOl 4S 
,A

001,51 ov.#2*(l.CM1(D"L TA1 I .2. 4 1 N 112%Z

001160 
7i

c 4T 0A! *f?(IC OR 00617 .4YPFROtLIPA :P2

101 c C CMPA0F S2 WITM C,00"1S040146 PO4'10'. ON TMF Paa&R'n)A '01

001210~ 6 2*0TI .s7/ 1Q 
V 

69.

s.vn'24

D11233 0T., 41 
AZ

a01243 41t 7 
$

001?1?S 4' .5 I-'2

0 1, a.A S00) I. kl'436 
" o

FLL'.'?TC n0 ,.'.(GROL!C 0007 "'I ALL "'05 ..*CS ~

00 31 ) 4 )*. 0nt(6).Tw()PIi If I 1 (6 L? ? T 4 IT wnp I

n 701321 .I.)A -A
001 Izs'. rR TI 6. 1 f.p 

s

00iIst F ,0N 
1-0 4

1 0 11 jsf Own?

4-131



QRBP

IA AL.'-1L, SU ID 

- V-*- I'~~C PrN k10/CEI L AL QV I'W QS

tCC.Z ANUMALV AS ITkmA
1

:';N AIANILE
4 i -S APIUS/ANULL/

1 
I'r 45 ITENA; ION VA04IA1LE

- ' S)A' A , A POINT ON A IIILL.61 E4'

- A I CATlot, Ut POI NT I N Onk

- ',.E I S TRUE ANOMALY
L ISL 15 ADIUS tMADILS INCpRfASI(, IN TIME) 14

A -) IS R15 v ( ),AOIL (tCkFA5IU% IN 71"f) )5%3

* -&IS TIME AT wHIC POINT I5 1-tACrEC 4.

15b.Y( ALTITU~. (I1NCOEAINSl IN :E

- ALIt- IS ALTITUDE (DLCALASINU IN I ImE)
A i4~ 1I VALUE SPECO YING I'UINI IN O~bIT5

- >9VA. ttF-E-0 VECTOR154

161 v*3')k AT SPECI ILU PQINT 1547

* ~ -~T C AAESi 1-31 .Stl it) .A IC ~ ) 'D?

' t.Ct r .... t~ *L UE 7) 
T

P UL 1 9 *Pw * k (9) ,A) b6.09ec

6T.0#31I

67.T'.II

- "n L7.bI

PkW=MM~~~ AMBLNo9 FU

* ~ .; .~--. **A'' ~ 4-133~



r

m l "t . - L ,

-<. . . . . . ..
o ,t

- -C. hA.0 c t 9

0022

....... o :0
-

2tC ,,,Pdu

7 e

C e, ", -- . .. .'. 00 1

" .• • ,
c  4 , 0Dorr E 4, q rc 7

-. '.!",- ' A .49 ,* l3

C.,--------------vl:' ."','. rWL'+ A C) wu~r- I ~ *T P~ t9 .43 1

.0,"" " ' .' w - ":' I'icC

A L

T4 AAt.,

II ,;r. +.', , -t .' '' -AS F AJL() TO t " A i,tt l 
,  

, 1

4-134

T . ... r .L-hi- n,

h I. c~...' ~* now 0



ORBP'D

~FAVE U$TAT AMAAV ~ tt
a Co EwT % CLC 4t0o

H'II) Nt CQ[ L

va~l -7LS, JF SlAtt LCIL t~ L E'-tl~ e71

fA L MAItrT S i??

t -- -L, A"RAY

4 L C1N( IS -t.ACHLC

r SL~ ; SMI T l . 7 .~

~ ~ I * ST A ( .f'l 95(i10 ("h U0

tI, EL FN I (ORREL(,),kF,?) (UP8 L &I t 3)

* l- L'LI A 'F) (1J8EL171 *jI1, tU*'LL(A( ,PPF

r

- ~~ -5)L'2

C~U A 69 07 1Ut~L*

69.r o714

69.0o7 ' 6

oo~ ~ 69.0714f

H * - 69,071&f

r 69,071 ft

O' * -tI **1- # 2

4-13



*i. TATc251

P " F" AC?.5 CE
. . ' - 1CT C 3

S .,T .3'

. ... '- . .... . . 4 A.I~ e 2 '" 
° ' e " 

6

4-136

- . o.4 C .•'S,'k

-., 4-" .- t ie

+. ' . 4- .; . : *.-.. - - . - +. '2 ,'*F.J (' o bTp

a 4 - 4I I $+ ll -- frST + "A

-l> . - r - , - + * - o

-.. *'? b L':

- -S-



ORB TIM

TEST FUk APUE/PtI ,tE

- -2(; 'ONVEPT lu CUC 4,k00

'-' *~LLY"f'PERCL1C OkIiTS

S ''.C~ Er.1GEt RASSA(, AT fI..1N f. PKLPL~I ON(51T e

L S ,FC I FICAT I Of JF P~C IT IN.b Ib
LU 15 TRUE ANQ04ALY ,

SAL OF 1S HACIUS (WADON ItNCHEASIr6 IN TIME) 16J

2 - ALUE 1S .ADIUS (kALILS U~t-CWFASIN, IN TIE) 1E~

-. r~VAL&'L SPECIFYING PUIN! IN CRNIT 16e?

- Sj .L AAIS OF OktgLT l~

P-tc&Tl.f F,- yYPERBOLIC uI~bI S

- CC.-c'j OF ORBIT I 6L,(#

- (.TLW TmbfN ONE FOR HIPE4FICLIC CkbITS

- -~0~RECTUM OF owbT

- 'iCIT Pfln 0VIDED dy 2 PI 161(J

-
T

-L uF Pk.RI(EE PASSAUE

1613

C CSLy, S00, SKP ti.

,(.. RCOIY* kkuiku, TwUP1. MAFPI

r . 3f;S TG 3

L 7~

EA00 UP-"E 10

* ~ Ib.?7

t 9. o3 ?I

4 A L.3 A LjS 169-o321

V 0 1 
b4 . (1:,

4-137

-,--~ -A - *.



3. i

t

(lwo

A

* IO

POWb31

' - ,' _. ... . , -,.L. ee _ ... . . ..



ORETITME

II 1

4LF - ', AA *J-rA. N

3 6C' .''"

- s. ''. I~..4~A'TN4 -139



ORIO

~~~-'~~ 1'~ ftT A A I W IA L. ?%r i7* U I

1 6 3Q

-1. RI'A 04 . ITT> 1640

- 0,'ICINAG n~i~ 1641

A4A FS Icin aPR7 4 1N FLV...ENT VCTOO 1641

*S 'NE -. 1. ErQP TNjTN~ SNr -RfN NAMES 1644

lana- 'ONSISTS OFN TAFF'07SKE*N AN KL~IT OPE0CNGTw 1646

I -F TPIANC MITT 1647

- Qfn~ta INC)!"1646

* PuN.ING"N~l66 *122

------ - --M -- -- -- - -- - -- - -- -- - -- - -- - 1 6 6 3

- kS ON'I IxEP NPTt~) NFAMS C' r 'I . IN NAME 1651

A,.'~IATIN -Fl I'E FCTO t06 IeN E 165

- IUE-dIFICATION 'AKFN is TIME 1663

1 -.u~v~ r rlo fN OoprE f U Sq f £5 DFT!?C'70 1655

7F IT f5f *FG?7v Al7 TIE * F~n. rCO UT ER SIINQ 1 ~ 1676

PT TA'1, !S5 ENEQF 10:IT T v.WCha I * YF lLOWS 1650 I.7
1669

1662

Ca0O 1663

n ,S' 10N T F IN , tS F l N G N CE L 1 6

I' 3- 
1611 l~. P~n

G &c G' k .104 S.~ A P PF'.. KoMo . Q Ar'6t

000006jfl ''r-nN I N NI 67

167A161 -(ns) PN;(01 ~ o(1

l LAKaPi

a *4)rrr '?/64A 161

C jDn * A5C0 
166



%'F 1690

30, 169?1

oo ,lj1697

00 4]22
* 1699

100331,*. ~ ~ l~' 7C . 702

1 70?
1 703

,0 .tl 1 703

1712

1 712
* - ~ (:'. .2'- A-S or17 .7T , 1? .~ 71 1

Of 11A

1 '21

T ~ ~~ I'0AF7p

17?7

-~~~3 lo,* .4-.'

' 3fl e) 3, 7j. 1 ?0 2C'1~ 67. 726

.30. 67. 0. .~1'4

*fl ? 1 #5

F: ~,14
,0 31'S. I 14

000.54 I.~" Sv 7,

o'004554

I046 ?~ .1 17

00455 !1: N

4-142



00 05s00 
S000601 111r

00351 1 1S ?ns7.
00051' 75

000517 3O -ALL '1jT:%,1," *NAUFI AS 6 1 2?

300522 ' ?L
1
.'p 6.1 fl?

000553 S.%,L6 ?

AOFI ) ~ 9CAS 2?

090;3 L ~ 1"~ 3A .3r S .~1..I. 01

0~4-143



4S wpU f 01T, 10 0?9 To OD

c , OAT ~ ' 4 &N' o. t'~ ~

'r 

CV 
T 

Q f .E AT

or 00 T PON If)

E S'PjTINC~ 5P '. EfolTO PaINAr

yoE &A1_f 

ARN 

_(RAT
c ~ ~ ~ ~ ~ ~ ~~. kL3 c3fNN sp lyI

c oot,41Y c s ts olNnAl

c 1L KIANVTo

cA!

po na "UN' K ST IT .

1 F1 " 
bA .020

0 0000, 
Fl

01% bT T A '. 2

L

6skZ1E ozoqNO 
F J

1000 i0 0 b6. 061

0000 ~ ~ -111 

o.Io



0 UTCOL

fUTL CL-C t".O ,

L~- lEAXNGS. AN. iJNES CF 041 wI7- L6 7~

I f 1 '1 O F CA 
T
A bE t 7(

V- ICNGS £Aho FvK.A7S FUW '. ~Nci stA SI lU

o- -A~C CALL INbU F CuTSjI 7 71-
- ~~ N~E' NEFUH LACe LINt F IA

T
A 17

"'0~\L IF CALL-Et tOm N SE LP-) 1771

"V I*.. LINES UP DAIA TU 'AL Vk 'C,17

- :1) ,nt I -ATA LINES 10 tiL PN.f ~ '' .17'3

%C.. vUCONG A55AL : - IM I 5T TA( .L1

OH tN 15 1 MOL1C
7 

I C1 -f -StiuV- POPM*I

I775

0177

tl . Ks 1 10Y KfA, , -- Nh

A ~ ~ ~ ~ ~ 9 S, LAE APT4 N>G QJ

S* 3

12 3X30,.A

UQ/ j 9,',9

I 7"r,

o.* 3, 1 7C,

O~ ~' t..C .m~fLNI ^ALL 14EAU(I? 1791

f'l ~ ~ 5~ C,44F t "i o c, T S
StI ,,I S II ),1i3,AS

T
) 174

IL 
4-147



.1 .SACE3 PFC..UMS.KOLLYS.1 I63

E T P-,

I~ P. 13

L b IO

'21k 1031 23 L S 1 18E,)11T ) 1 11-2

ibl'

18?2
so~~ ti 3.11

j C. '- s. 7 611

WC ' - - - )'' A ~ ~,~~ *11*~~1 AA 311 j
2 81

4 "2k1182

To.a?



O'JTN

I "F F SF K* I~. JF F! Nf-~ F L m LA Nw 0' "A
p4- 0, !9 --. 44, TO) C" 6400

4 )Q'' IF SCW'r' AN SF4~4 VEPLP Ir-A ' F OIL T

A 6C E4 *44)N )F DATA UE- P4?NTEI;,
tpTO.)'.AFA(4rl" L

4 )
N5, TrQ*INATF() 44v a k

F I 1S' T iAT 1'N 44 ' 4( STD4N4) OF 1API AOL$

vA.fl -)4~ F VAR IAOLF IN -E S1TPIN1.
r j NVAL PS)TT IVF, VALtJ4S APE PRITED~ LEFT r" Q!64.,,

FIVF VALUiPS 1To A LINE
44 A. , 1 4VF, VALUES APE APPANI3ED I N c~CL -NS

*~~~~~~ I 6 7 6 4

i~ .4* V"ArF. LP I * 
T

O
)4

4AV. RtN 0i4 b)6.
DA C TI' 14£ 1 0c,
K0S (IN' I' iITS. KSTIN,. FOTIOD TrErli

4S &Gf PdAE , 5!~ VAL iF (N V L

6R. 0?09

j 'I)A 4 f1044.k t 1 1 I. 1 ~ 66 F 4 6*01 . ) F 1A,. 0 1 * 0
5n. 16) 16 (01614 (A16) A 16; 1 4 00

A 4~ . a Eil 68.0819

T F t,6A. n' 2 t,

h 'O.* ~ IL 4'N4I"T~~. hA.04'0q

VA!

F '*..N (6 - D

0'P'

0001"I .4

0901q IS I I I4C0F,i6.4OOF R1 A1017 1 -Alf1 .041 VA0 It AVMI
)00033? !vr4N.jT.j1 GO) TO Zn
0001 36 *AITF(6.IW TFKlmAGE
00014 'A) 7 IZ
0001s0 23 .010F(601 40O,1'4A( 68.0269
000160 22' MNT!NwiE

000106 00 "40 34, N..01,T
cool 70 CALL EM!t.I4ALW1

0
0E

4-14 9

-. - 4

- .- 4 NOW



'D0- 104- INI* Y I.0 I NAME( I,") I A1 E(
SOM

0002150 11 m. '. ' , i

000 2 0 Rl I , S g Hl IM G E 6 0 209

00023 3b N.(3',, on 70 30007jI .ATfi.iT lS

iit

°&

I4

Il

S
-5



OUTSET

- 1, Ut N' F 3 &NL F. FUiRMAT-FIELLS
p~-A . -'A , 20-. 30-. 0- ..- C-ARACTE- NAMES

-. -(A ING AND PwIN1 FORF'A7 FO. ..St IN ULTCOL 1627

U., L, 14 Cul _,'4 F 3 DIGIIS F4STANT. MCOL, m~lY 18?9

- -L_ C3NTkUL FO6 4N1TIALI2Al ION OF StIUP 1630
0- %D INITIALIZATION 1831

- .N I IALIZA1IUN FOR 10 bLANK CULUMNS 632

- NITIALIZATIUN FOR 10 VLANK CQLVMNS Nl?,.
£ ZT20CAWACTEM LINE NAmf IN COS -. 66.06(1

3 -1't*ALIZATIUN FOR 10 t'LANP' COLUMNS %IT". 66.06CI
3-AACTEk LINE NAME IN COLS 1-3. 66.06C)

* -IIIALIZATILN FOi 10 11LANK COLUMNS 66.0601

4P-.AXACTER LINE NAME IN COLb. 1-'. 66.0601
.'CCL -N.UMPL4 OF COLUMN NiUw TO SE SET UP 1835

r p6N rN FORMAT FOl. DATA IN COLUMN 1836

-E12.4

2 E11.2
,3. F11.66909

; 11.3 600
5-F'0.0

7 * IL
h 012 1846

0 - £10

LI - leC-~CT~ FIRST-LINE COLUMN EC ~ 14

7 ,L' 12.C.AWACTFW. SLCONO.LINE COLUMN PMEADING 184M

!-3 12-C-0-ACIK TMIRDOL1NE CULUMN HEADING U:E I

CIN HtTWEN. SPACt BETWEEN ADJACtNT COLUMN 9"EAUINGS W6,4
r -STt PROVIDEU (AS UESINEL) 1I. T,.EIR SPECS 1N4 s

- S~ FIMSTCHARACTEk OF CLMNI P'EACS APPEARS I sC
IN .N1NTEH CAI4PIAGE CuNTROL COLUMN- IT MUST RE BLANK I Sc 7

t 4 1 W, M

? ? .3 ' ~ 2'4C.C2X 12"8.~ *69.071Q

~ i'-: ? .2-02..12"xA10,A bo6.n209
* ?-~'~N.2. je.?x22A8,A4*2x 1I2H3A3ASvt,,3x

69.070IO

9 09/ 15/69

LOU. 'Oh.' *4*E~ul * (PARENIM2) 1,ISPE2 S3MoIA3) ILN*

4-15 1



Lp1

1, Zh

C,'

'LC

9O~I3' 
I 

F T.

0r

4-152



PACB IT

C N r PAC, T !

'COC 00~~ Oj~o~i UINPA '-11A

tI,~ PAC A

t rT'Y UN A

t N TN IT

F * %. P IA CR A TAES APPHUPNIAJ I TS bUM f-ir.- t -i KC-N

: N. kACIS 1t 1%7U RITS 11 IPR ji -, 1) t FA- \ I' L ~ E A
* *.Q~ S LUFl[SILUAbfD.

F F(. tNy~lEb UNPA OW IIA. UNPACAS 1',F AkPH0- 1AI T U

*cI? T i b '~A 1 1 Ouj F wOwAOS, AND SIOPES'1N KL~r-tL F I L ING I t~ -S!

U KtHNL wITm ZENIJS.

C 0A -L0A C A (J ( LhP A OW-E IT A) W! I Ar~t~L+

* m uS' N.OT .E GPEATEm I AN 1I -SQ (%CT MCkt ~. .*

PI P4-ANt. wt,iSTEW ASbIGNMENTS

A L11 k KN Lh, ~

c VALUE

FLA GEUA.E1Y U F k H 1 . l A x

A., AS

Ae tF1- 1T-U tE F 0AS

x- -2 WCTATNMF fMS

0!j.3 1, o. 3

3 3 3t

4-153

NO



.- . .. ii i .... il l i Ii IW,

Ab

b-t A:SA

•A iAC

SA~l

-" ~Sob kH

,os ,i

SA I

,t A~5~

* ji. AS bO ~b *

,. 3 J O t.

t, A 4

I (LIA K 13

sAt

',t2 A K - T5 ... A X2.b

MAO

AAC A(. 55AS

sii

LAU A C S.

JNs ,tuAG M AKIe

!4-1 54



PLOTT

SKI ()N O QU .A6f, MIA,, T PLr)TS JP TO t I I RACES VS. 1. 1897

T~C~ 'r. TfAL GRAPM vA4LrSS TITLE IS Rf Awn. 11198

037 )f PL ~T IS AT 10,001). PIOT EtTENMrv TO (II.V11 1900

1901

It A '41AIN'; L IVS R4OWS 0'F .OLJt' COLFIWS4N EACH- PI.1TT 1903
-1. -T ' J I SI% :ojLJMN VS ANY OTWEP COLUMN ACCORDING In 1904
I~t if IO~ i'."ICAT'7 IN -X AND) KY. AIR IS T[ NUMBER 'IF 190S
1,f r-, _. I) ti PLTTED! ALO*.G THE 40MU??ONTAL AXIS 1. IF 1906
PllECn" Rl A AAW- S VfICAl RAGS (.ITAOGRAMS) AGE 04' 190?

:;JCEO. AT cr4e'AP.S UP T0 SIT DIGITS. EACH OF WHICH T1101- 1v0s

-AEA CnL)
M

' NUumfe TO BE Di OTY 14 THE y(VERTICAL. DRBECTION. 1909

IfA( S KER-:. ?NV LINE NU~ft8 IS pSEO AS I.COONOINarE
19104

PO0NTI0 0 TS1'( TvE P1.'IYTT( R70109 441 T'INfSEO. FORP A S7-Llh#E 1911

PAG. 45f AR7 AVAILABLE NFLOW THE PLOT FlP A TITIF 1P J9 12

APGv-FNT T0117 WAS BLANK. 11

1% TAE1PLO
"BS '(D ~T.EPO ARE AS FOLLOWS 11

TRACE I -TQACF 4 . 191'

c RPACE i A TRAcr S * 1914
TRACE 3 x TRACF 6 - 1919

1920

oof'-F 1/1 2922
1922

2 ."(J. FLAA, DAT?. 
TM
AITU. MaIpe. 0AKLN..

I AS )Q "3 PJp KUNITS. KRITINT, KO('Qn. IFE'IP

-'A,- 1926

192"

'- IL710 1"

193?,

0005 j'~FA I?
3 . 1 ,A 3

L I .. I AN.' a a13

300- 1?10.'41A

Go* 
IQ47I..I I~*6' ~ '

000136 10 100uN.ro.Ai KOLuPA.10 1944

0001.0 A L197.1.7 pNf 1989

co 4 Aq5"flAA 1w L 1%Lf I- 11A IT .- VI III TO Q 1950

000163 If GrTIT ML~~-JG.~ TO 195?

0001 71 IA.Ir)AT(fXLY.NfE 'xml 01..5 19S3

000105 1 fo.'
1

0 TV-LYNE 95

0002;( is IIv.LF.l) W TO 8 1'

4-155



0 0

300213

30 00 ZI 0 IT~~) 1.. K'*10f 1961
0O0?,~ q~ T' .0196'

0 0 1 .1 0 ' 2 %!?- ~ C T , . 1.0 0 A I 19 66
C 0 ? I-£ I *11 6

J00326 11 INE.L!NF. ,
00 0-ALL T11_0 1 , 1' E I7

;00337 r.Uo PLO
10
'

4-5



PREDATA

~ ..APULL' IlTlN1 TO ALCJ UT0,INCL,AYsfXL(

Z 4 RANC NL CCCL

f oA TT :'.r IMj~.AGES OF DAIA-CAKOS.

-C~AEE bEFORA TmL INITI AL (ALL OF HEL, ANC
-.-. 1 L Ef TH.E FvmP . .. (lNPUT.T0-E5....)

-A O'.1LATA CAkQU.

t ITS '" LATA-(AAS UN TAP.E 5.

m , S PFL(~k C ikU A LALL 0~ PWE2 A
T
At Ahr

L2 SET't OF~5A) CA]A-CAPCS ON TAkE4 ... THE. MASTFP4

-t ATA-CAkCS %HIC"' "Ok. ATA FINOS UON TAPES

~CALLEA.. (A NEW MASIEW SET CAN HE CREATE[)

ATE- OALLS, mOIADAIA kEAUS ELITING kEGUESTS

.2 . A PtAf;S T-E fOITs COPYING FwOm TAPE* WIH

Lr ITING 1S FINISHED WHEN MOHCATA FAN[tS A N
T T CAPL;. THN MWEDATA COPIES FkOo TAPES

-,I INLESS SUW0WESSL) ly INo,1T) PLUS TC

-... i " E. uESYS MUST AOPEAN IN TmElk NATURAL UkfAM.

AaV -11!NTS 
1
-4E EDITIM, H4EWUESTS (ANU NOTES SUCCESS

A ~ '~.2At.L NOIJMALL Y FW INIS I HE UPDATEU U.A A.CAQUS.

tS A'kE .. . 5TA(ATIeG IN CAWL COLUMhN I

t..' S (IN~thE"PTELj AS) A DATA-LARC
tz(E 1-tp PAAST CA4.u 11, T-t MASTE'. Sir SEARO--

~N ) . PIC 10 MA TCHE S I T I N CGL UmNS I -?0.4

-t i 7 - uSS THE FULLUOINS CUNVP'.TIUNS APPLY .. .
: 2 INSrkT Fw4O$ INPLI ONTO TAPELS)

5 P tr,-A S ! CARDS ON TAPEA)
L ,STH',AS~FP FROM TAPE. T. TaP-ESI
-H T-r CLUCIN, Tt~t CA"C, ;-AT -A7CP-E S %CUL, NS

THE I %.T.I. CAMO u N N PLT )

C -'I N C' I CA4 A 7 iL MA IC-t S I N ZCCL NS

6, T T,.E SiNCL CA"C (. INPUTi
A' .t- . *IT!JUT Anl?.(- 6LAN'KS, 41-Y !-.-REp.

;%IC, UNt THE FI-51 N-yN r-APACTt6

4k KP 'AHL& T, TAPE5,.~I ji '1, .-AlrrA.

~P~p .Ni~TL TAPE5. :NCL. , -

-',.N C4A'S bP(,- TAP 4 T(" AP S
' S AC TNItl .20~ P 7 7-E uAUCHAW'

,,SNbI THE FOLUwjNr, NN CAWOS Fkk(m IN L NTC, TAPE,,

f A'.)A.SK 1 AHPS r'2. TAPE... UP TL T..t kATCHCAW.L
S K ^AH(S u2 TAPE4, INCLLCOIN( T.E MATCH.CAPU

s -' *.. CALtS nN TAPE4

5. A 71 NE. MAS
T

k" bEI, I-t St' OP~ ,AtA- AkMS
'-' p: THE C,MMHLNT LI. T.

4-15 7



T -.- f SET OFr AIA-LAI -S .1 '.j END U l
z 'w-~L"mtEI To PkUVICt A w-utC tsu k dF

- ~~ ~! CI., OAIA-CA'LS, IN
1
1L A $LIST C&IWC

~-'A ~E~~t. ~EfrTION OF I,.4t CLIE,Nl)AT-bT UN.~TIL A

SE-fC TE awC - IE. , mR(,A rA WCfF L T(, Nt A b IIIN P.055
..A .. T-A . f~

T
URNING. t-,1. CAwC, A'y APPLAIW kiEFOQE F 151

.1T A IA

t. p 1 .. P I-PNA TLS f-D!I
T 

ING PASS L AL I E61A1 1 ' SPELL INGS Akf

A T. JwF LATh, AN.U 7/M/w, ttUk4'CLkC).

A* v

0 0ATA 1A 0 tPALD*A) . (LIhU5LINPUTJ *(0W
c o' A 71t- *LL'T=5) * LPTx.6(L ,CR&).*(LIS~se,)

LT

L? %

T -L-L 13

000 1- 2 -F-- L, T
OTOf;r , T 9 f

F.~ i T?'.A
000,ipC6 CALIL

4-158



OnolQ ? LW- = L,

O~h~1 LS- Ir L C.:,, T

t 000,.? ., . L-C

•OoCr- 'I, " £ Lc

0 L ~7 I. T 0f3 -

0eS!, I A

o 1) F

T i

-- - - - -.... .... .... ... .... .... .... ... St CUNh (ALL71-1Z'A A

*-,F , T A ) Go T ? I

- ---------------........................ LATtP CA .LLS
L'2 (',-A-t61w'7' d )Mf ,L .. t. -P'tPJ0A

"

'+ _~~~~~~~ ........ .............. A...*....CuSU.AW.,L N, L ~> T) IOO )

L C rC L 'NL LAT '

------------------------ --------- - -- - CtNSIUEM A RL,4 ULST

n 0 * . IT k LN) - 5 )
F ~ ,, *L- owrUNATA EDtTCLNfwUL CAi-U5/'i

ai
F L r JLIJO

? r P -7 - ,LNTAL )E

... ... .. ... .. ... ... .. ... .. .. ,,aT K>'.L ,F $tCL.,tSl IS TeqS

L tb COPL *ON

* '..E.'."-"t' CIA *

f. - ATA), TO 46

, ~ ~S~ ,:,AT-Tr 3"

i3
2 1

i4I159



00

LA L ClA- L ,rNN F N>*PlN

QK A

. O . (.UESI,

- - -- -- -- -- -- -- --- --- --- -- --- --- --- - - -- ---- ,CSS kt6.LEST000 , 3 L 1 .65 , 11,. Cr~, I T ) G U .41---------------------------------------- °-----'" .S-~lN ~r

000~ 1 L 1 C 0T 318
o,0C L . ,

,  
s GC TO 318

0003.2 S CC To 318

00032P A F =
Ono 4 T WSAGE tNMS)

0o 1033? 7CI,

------ - -.. - .. - AA-MANIPLATIN(, ktuLSTS

J3003 L 7 OVi?).'L7C3)a0
00034^ iF .' , A C N . }LE.12J LFHSL IN

00c0T ' 'F t Gt, .ALC. NmS.LE.151 LTOil)-U

~'* . *' * F..NPM4S.GT.15) Go TC 32'-

-T,- - T r

V 0¢ . ii i , .L, ' b , 330

33,.n ,.A AILW, F " E IQ MAIC )

4 1

CC ,1 :, I k

S

• !:~

4-160



-- - - - - - - - - - - - - - - --- PNUCLSS aENrs

00~ ~ <LF L *

p nfd? 0I 4 k?

000b5'i *L':- 1'- 
1
7 $ AIC)) *LSAfl. S LTU(3) SLPL)0

Oct" I ..tI-u--.t.) T C. 46ts3
a ~ ~ ~ A nL I3si d)L

1
0

1 3
)'0

0 0 0r.- '4 '-

002-7,-. 4

4~ ~ OO- I' ~C 4 7

000rM) t (2 - . *. ^ Tr) " 6

oool 4l-A L T AF t V3'- rAILU
4
E IC MATCH LAN tiE FA1AL .

00fl'~R ' ~ 5- eCu
7

!u, ItYODSStL,

O~t"'72 - 1$>-' (5 -

*- > )4,- j MATCM CAuSED LALCUIVN 10 HiE BYPiASSED-0

Go'?? 7; 7 y

- - - - - - - - - -- - - - - - - - - - bMlAy tNtT t4ECLLST

00 0 S73~~ 3~ r.) lN

I-IS Cu j-,f JSL AS JNPUI

0I' -t) * 'i(E O.MMIO "L. i-?

- ~ . u C T

"a~i 2 k.t 'AL I k, iI'o

IC' , r. 4 1- A'.. .dlTGL
0 n E . t A S S T 0 t%- 8< A'A *N

w ' Art.-f- lA (U TG PIL

4'4-161



KT', klr

OOr )?( .-r ' i: .., ii/.' C~wf I|p ,. ,,,. ,,*

Ofn' c, . *t L.A" " *

0007 1 Y?! T 3

O0 c" I ,, , 1 L Y 4

76 "3 . T eLF.,3W P ' SAGE (5)

O , 2-f L L, I ' "

-------------------------------------------------C

le1

4-162



PRD0J

%UOROuINF PRO,; j&dc

S ~ OURCE )ATE 68.0pnq CONVERT P)l CrC 4400
C 53O~RCF OATF 66.0101 "ft~hN EW POr.1

C

000005 nIME4%!Oa j(3 '. 43 1 Cf31

000010 R&j@ I.(6 .hCici
000017 All OF D V iAftf9tI 6ROR *01

16002~3 ri1I-ABO0I1 )
000027 cf2).Aq-qf?)
000031 C(I)OANR0l
000032 RETURN
000033 f00 Pol

4-163



Q8ERROR

%U9RrUT1N! QAFRRch,"E.SQ

C IflLJ0C! OAT 68.0?09 BRAIMf NEW eD
C

..01TES EP0nR MflAGE ANO TRACES CALLIW, PaAIRAMS

I O9U,*'NT :NSIS 11:O0RED
* * APO:UME?*d mU~.I A SCO STRI48 fNnhNG ON A 001 0R a OAS-. 09

* 9 Tw 1800 CHARACTER

400000' !'1NENSION -NESGOII.NAMfSI2OILnCSfl01
000004 nATA (WORD0.19.CkLLEO RY 1

00000' AR
49600 00 1? 9012,90
000004 CALL NN~E's.0KR1
090011 so~I~.I..NKA.0 . T0o 14
000022 12 CONTINUE

000030 PRINT ,MSIl1. f)
000044 1 VORM4 SM.... 10A101

000044 n0 Z4 LEV.1.20
**so*? L0CsLfY
000058 NAMESILIVI.KALLfalLOCI

OGOOSS OCSILEV).LOC

00 0060:1 no0 rL?1
000063 60NN~L1~t.&E(El TO O 26

000076 26 LEVLEV-1
000010 PRINT ?.NARtII.LCS(ll,(W0O~i(SlA[2LLOCS(L)LZLEVI
098121 2 FORMATISHO-04 10NFPSOR OfTfCTfO IN AT .6" PLUS 06/1

C I 19(13 410. AT .6k PLUS O4")

000121 -FTupRN

001?F0 4-I

dim 
4-165



RADAR

muIRC 041F 66.0209 CONVERT TO CnC 6400

sic TJCE DATE 4.1129 CALL toNsF- wrtAK ovocrIar i

C 51jorC DATE 67.0704 REPAIR TRNFm.IN, FOR KonowO2
InSURCE O&I7 6T.0b26 OON-I CALL R44V IF SIAN0WA.

0 C SOURCE OATE A3.L00I

C TARGET - STATE ARRAY Of OgSrRVEO MR.JECfS 1916

c SITE . STATE VECTOR Of RAMA* LOCATION 1977

Z S!13MA . ERRORS IN RADAR STATE WFASURTNE"T (POLAR CMOROINAES)

C TRACK srArc ARRAY nr oAAOA ordsUNEmrq 1979

C NV46EQ - NU.'RER Of STATE VE&TORS IN TARGET AND TRACK ARRAYS 198a

TRACK COnOONATES ARE AS FOLt OWS ...
C
c *O~.F POSITIVE
C . TRACK TS RETURNED IN X-Y-Z CflORP01 AS COMPALFTE STATE

c ifcrojw tmor Rnrive r^l #AOA"0)
C
c ... L"'ER NEGATIVE
C *.TRACK IS RETURNFP INd RADAR POLAR COORDINATES. RELATIVE

c TO RADAR LOCATION. t)EFINlTIO)NS DEPEND ON 90OOM

C* KOARI . 0 0R 1 - A??" Is "EAS4*E FROM '-*uIS

C T)4UARO Y-AXIS

C nEv is MrAsuR? FIIO0 XY-PLANE

C Tnm&RD ?-AVIS
C EOR?)PO - A. I 4 I s MEAqueff FROM EAST

C TnWARD NORTw
EtEV IS MFAsLIRE UP FROM LOCAL

C b4(4RIZON

C wQITTF- 10/63 1966

C 18

* 000006 cofl4N /qAKCmN/
pRnoGR. KPArIE. LINE, TOFV(AY, RUN. QIJNTD161.
".,I, D )AIT, AITM.0 AA' ALN
e a AS. RGROU. AUNITS K STrT 1 ORO 11110" F

c 4 . WlF r L

4;? , , r p'o r 1 1*r . T 131 . 7 0 1 3 .3I I S I 
3
) .Z 0.1 rI

IJ'J T I . I 1 7 r) rT1 1993

00D00 A"~ Ags .* l

00000h 1 II34.0.. 1995

4 0 a0 0 f, 'A H S (NN 4 p1 1996

000510 os )O1~.I'0I I99?

* 000012 'ALL '41rlE?.AEI.~ 991t

000016 ~ A LL IfIA IAI

0000?t :uKITF(e' .o.. .ANr). SITF131.E%.4 XE(?I( 2001

D00117003
000044 h >" 9, NS 114% ?00

00006? *CO~(*KST((200-i

G0000 
?006

inOT ) FtSI3-AINi.AT.O. RO((RV4.SM(( 702

000110 IF (OOROD.F0.2, CALL TRNSFMS.AVS,SIl) 61
4

2

000121 
to

000126 ..SoRT(O504 ?DID

800130 1R 0.Ioo2.Y@Op 2011

000132 PST4PQ 201?

00613SR~TF?(IIOTOY~P 
6.0204

MISS5 if (MUMOFR.0T.0) so TO 20 tos is

Pk010U1 FA UMLAK4WT FlUM

4-16 7



0 0olAS S2 c I EL 1w 20to

000170 S? 6 0;OV:(v;DnTY*E00T) /RPSQ3 66.0209

cool?? 52(7).FD V -2(X* 0.vOtR802l7/N.0) ?6802

:0OOP13 0012
00ot1 12 S?U ,.S(l,6I.V8Q(Nl t023

00102' zO 4r 10 o 20?'
00022' 10 ? I ., Frtvllx/03 b6.0209
0002.0 3 P26

0002:32 1ll.)%Fflv(-X*Z/RP) 68.0209
ft 00024a 6 8.0209

0 00 0244 *I.~~ 0?9
000245 T21 F1I P 600

000253 3I ).F'0f 6A.0209
000 25? ;:3:2::1; 201?
000260 3 1 R P 2033

000211 TnOT , , r~z.g00'a,1/. 66.0209
000270 T 2 ,( If YOc 203S
000OM 68.0209

000303 6A.0200
0 00312 ff??t~T?034

000,V 137?3.O~(PV*O'Y7PIT/PQ 
64.0209

00032S T!DOI3 1 1r1 V (O 0T.ZPAO 1 100 68.0209
4000334 0 t. 2 1 2041

000336 .' 2 043

000343 -. * 2044
0003*'-i., 204S

0
0 :03 6, o. q. r j20*p6 O J o ~Q4 .61z

00 0346T 
270607

1000353 1 Nn N " E .0 . ) C L TRS. ? ~ ~ . I~ R O j 1 . I J .R Fn&IJ. *X S. ?.I 20*51?

00.6? Fi s1 ;.,. nntIn so 67.0804

0.1, 5''..67.0804
000:16 4,6 ?..s TE~ 67.080*

000 Z3 5'~.l~pO()2051

4q000.625 0 ? N-1.7 670534
0062, "1 14-I'41" 01P
)00441) 9 N .T:1 if 205.
Q04'! "I, . ul 2057

Dog 4 % )A).

.7a'



RIT'EF

S" ~ ~ f NAX, VA',NAA)

MCUVER TQr. AC.o "00Y

- AL CI0 N&" f~ T..E ,At t~S

4L - .. CF OATA lO tit I4-INILL ,; VA A

AA tHf OF' VAUE TL bE.~N "'IrS..

T ;F'~* Y TIMES ChiLO A

T. _.4Lw uF I IES CALLL0A WIT' h-IS 5~

I T SEL F

C, Ct,A .TELO VALUES FWUM -VAL)" L15'

I Gw F FURMAI bl L.9rky Wlr5f

Ih kITE C

A ;ILA

* ~ .2 ~. INF1I SK199ED B~EUkE "lN"i
R ISE if A lb~ PNEATIVE. OR IFT

4-- lt'TI SV4t AS LASI IP4E*

'r aV , N, -SO 1 *VALX AX 4) 
b9 7 'C4

oon 
CY I *~ I NAAS50 (- 1 X I

00 
94.07cr-

* .~20/(320)0o)I 
6910

~~*l..*~6 .~p~4Al r* e9.(,

~~~- . 12Z...tflQ

bf 0i C4V

fAP.fj 9

0~~~ rl C. 4b

4-6

*-.i~kEMMET!!=9.VC



I 69. 07(094

b9.0
7
0

9

0.11~ll o -,,-.-Sr.A" .ANU . NXA.GT.QJ) CALL LSK2I!i)

000 1 3' Tp INGA) NSEfdNWEPNAM VAL(N)N1*NA)6904

0\ 1 G YES S NUJ S hLTLHN 67.0512

tO.-, N(. YES 5* JA S HLTILSHN6.01

mo0'2 r't

4wr

a- 7

4il S.V -*P



RNV

t 14*< t'AN( Nfw0 COQL A TLMk ['A V& WALCI

F~i
T

E PO- A NUWMAL kANU[0" UISTNI8~lII ON 212C

:T . SANL.APC t vA T i Lk SI1UA 22

15 N(N-LFC, N f.t' A' TSiF 12

S - .
21 3

4'' N

2133

T0.



i 74 2

RORB 2

c vU Re 017 F ca 125 Use 11ONVEAa INSTEADOF op ,IVcmOE
R OURCF OATlr 6 .0709 CONVERT To CDC 6400

C nuNr.F OATF 6.A.1 ?15 'rT UP epi1) ALSO

c QF'QNS qTP!TAL ELEMENTS RETWEEN Sl AND 52v ~jUST LIKE SUR* 0R12
rXCET T~4T Sp IS TAwEh TO Of ON A fiTeA7TINO PLANET.
fbOSVIO S1 ANC SZ ARE ASUPED TO BE CONTEMPORARY)

P3 COl - 1. vAUE TS PLIGH.TIm[

C ' -0-1 - 2, VAL11 IS FXZESS FLISe4T.TIME (ABOVE MIN.ENEROY IRBIT)
V OR -,O - 3. 4A64E Is SPFFO AT t1 ....... INERTIAL

c FOR 10F . 4, .A,uE IS VEL.ELEV ANGLF AT Sl ... INERTIAL
WORT IntC = .S A-Jt Is SPEED AT S1 ............ PtL TO 64OUNn)
WO ")D 0 6- VALUE 19 VEL-ELEV ANOLF AT Sl ... REL TO SUOUNO

SLy. SEP. SKP. *~
2 0~C. 0C~. flO~, RHO7RO, I 61 MAP,!

3CONLO. wany TOPREL

000010 ~ AA~a~..~Km~

oooe uo3.govL(),)3.g2.-mcs 68.120%

000O, 02.MCOD S j~fOOF.OT.4? Mflfl2MGOE.2
ooo~is .AND. S2(3 .EQ.0. .04. wSOY.F0.0.) So To 700
O00026 rALL CQ3S1 2,52 2' .UV)
10003? ABSYA.OARS'VAi.JE
00003T VELTrOvu7S~OO
000040 PM~2.f.31 VF TRyeA8SVAL
00004' 'A1.L 1R8? MOO.VALUES1,S2,ORSELl

000053 ~ AL STfPfS2.TMCV.SIMPj
0oc~q5 ,L- ALUF

000063 'ALL 4OCLWS(20StuP(2).3ZUU)
0000111^UN~
0040?? -4, CP0S1 Z.S11? .GNOVEL)

000102 A(,D.t. 4 T (30 O vsq(lee.l3eZ)0fnLO..NvL
000'.2, ~ ~ .o~ O7 '

3, AL 'l q i v A .

01 40 01.

AA

A:L %I"F'S2.SI(Sll-STARG,~

S4 eALL S!TEO(SW.TXTRY.SIMP,
00J03;0 1 T, 52

000314 On T OF (... L O0 TO go0

100316 ('ALL MQRPl- -0RE#
0003?2 ~ 58 C'ISZEs(Ig03? M0000JN: IF(8OUNT,8T.iS) nO TO PkIE40 0aa~.o

4-17 3



000 337 300 L wu p1SP(12SE)
000330 O(AflSIELkNO-LRY.LT.00%) *o TO '000
0003S4 LRPNO
00035S n Tn 32

0003S5 400 vENWX-W ()
000360 jifi"JVZLNOW-VEL7A).LT. 5.1 GO rO 910
00036?07*YvO

4000371 no 7Y' 42

00037, 700 4LL OA2(O0P9VAL.U.!1,S2vO8fL.
000373 no T'n 900

C
000377 800 IA TA flARQ3NSlU9 PORS2 HAS FAU..ZO TO CONVERGE -1 66.0209

C
000401 900 DETUUR4

*00 040a2 r O ORP42

4-7



RV

vS:MnJTINr MVS,C.CP) 2135
* * rUFC DATE 6A.0209 CONVERT TO CDC 6400

C qnU9C DATE 64.0q22
C 2136
C rMOUTES ACCELERATION Of SIMPLE RE.ENTRY VEHICLE 2131
C 213:
C S - CURRENT STATE VECTMO O PEoENTIY VEHICLE 2139
C C . SALLISTIC PARAMETER Of N/V IN KOMSO METER 2160
C ON IF WUNITS01 YN LRISO FT
C cp - NORMAL ACCELERATION COMMAND FOR R/V 21&1
C 21*2
C w*ITTFN 9/22/64 2143
C 214L&

000006 .TNENSION 1(3)vSfl0).CPC3s 2145
C

000006 'ALL 1Q0vtS9G) 216
000007 )'eI es.02o0
000030 -0 2 N61.3 2148
000032 2 (N?.ESN4.N1CNI2169
000043 QETURY 2150
00004 VND RV

4-175

~ 5 ~ ~lo-



RYD IT

SURR"ITP.) N 0T1 ?4UFNT.NTI TLF.0OEf.flAI
%'l'J0C( DAT'* fA.0?09 CONVERT TO) C0)C AALOO
S OUQCE 0 a F 066.0101

c 25
c FILLS n~rAiwr 1 ZEROS00 OF A NOE LERIT 1TLF Z 214

*C Ais%
C i1J0FNY NIJmsp or imoENyFn SPACES REPORE PRINTINC. ?1%A
C NJTMEL - OLLF

0
00,4 TITLE. op 10 20 ZOS WILL dE FILl, ITw ;)Is?

cp OSE )TA VALUE. AT IEAST MNE ?FRO MUJST PaEFDEOA ;l IS
C TOCI-L POINT, IF ANv. LAST WOMRD -VUST dF ALANK. ?154
c - W'OnE OF THEE DATA. I WOO INTEGFQS. 7 FOR FlnTIN 0)710160
C 

0
on1T. IF "Onr IS NVSATIVF. SiIPPQFSSES PQINTOu0. P161

C 26
cc 000PII 9 A SC ON

000006 COMMON /RASCON/
I PPOORM, XPAGE, LINE. TOFnAve RUN. 0QP~vniesi.
2 .50. FLAMl. DATE, MAXiM4. 04AXOG. VAXI(N.
I 'LASS. KORMLID. K(UN0TS. KSTTNTV K0000. IFFnF
V *NOFTLF

000006 nIMENSION NTTTLE(14) *NWOA(d.MLTIIO,,NSvEfl4l.NFM4Tf? 6M.IZ09
000006 fQUIVALENCF tAEO.IEQI

C
000006 NLEToO

0000? 4aECw
0 00010 NSPO*1000
000011 "IO 12N NWO01:;4 69.020:
.0001t2 NS ft WO NTLENWDI 216£
000015 IFINT!TLEINwn) EQ. Is4 1 00 TM 2ft 2169
00001? nTo 10 L1RO.I0 A.0'(*l?0

000020 NSP.LTR.IOANWD-In6140"
0000216 TF(NSP .IT. MSPO.2) Go TO 12 ;?1?72
000030 4SYm.o S CALL MCHA~tLTR.AlSVf(M-0.0I0.NSvy-1 64.200
000035 rFIolY'V.14F.1001 nt) TO 10 69. 0204
000042 '.LFTMNLE~Tl 2170,
000043 -4WORt))NLFTI.4w0 PI?
000046 -IJLTfNLFTI-LTP 6,4O2og

500050 'F(N- Frl. ISPO.2 IQ. NnfC NF1. n) 1j~..OEr.l 2 ?tq
00000,0 .TOO.Nsp 71 p0
000, PI 1 -NT TNIJt :1 I
000063) jO flNT 1 Joi ZIA?
OO00v65 20 VT2.',* 7A
OOO071 ,,T& T '
000pl f' t?, -SF~ i j~ 2 NOATAD TA*1.* )SIrI.' TA I

COO~T I VT AD NL.1 -NlIF T) A%
000107 )A NLdO ,NFL p107

00011 I I**NT.~ 6RAfl?0
00 0 1201A n.

000122 IF I'IATA -.E* .t (1 1 TOl 10 711 )n
000123 IF (Nan rrK mx/lI .0Q. NL A0O. N, ET*40rC-)I 1 6V.?0

000)41 1 IT 'INA- I)F .1 *l5 . *GF. L NrEIK-M-40/ .1 - Aqeo

000161 -N1'lp IFtUA'. PrI EuP.
00-4TFIMTltF.tT.l! 1All mCmAp( lA,XNNIMJLT (NL 'ITTTt F KIt1 II 64.np00

000202 4t -ALL 4m4P).NIlL)L~NVI~)I1np0'lno

000221 YpI'IflF IT. 0~ EJFTUPN 719A

100024 1 F ' 1 Nr.t0.I0 A2~ TP0

0001"I Prw. " N N.~lN0I6.204

000?7? F Nnl 0OC!T

4-177



CROSSA

0 k A A o p~ O4 CAL C Uf

2 UN 
CONVERT TU CDC 6A4 00 

220 7

c (NrtDALbb0 SEPA RTN E o A21

C REURNSl"E NGLE221

ONA34jtjC3

0006 .- i-6900

400016,~ RETURNC 1)0 uaagfhu I b 40

0000t, xrov T 7100 T 69 0".



RH, COL V

S .q~. ~A

Al 4  
ACE OW ,

AS SN'IS N CENS .'' 1 -

~ IN

ECt'u- I. NJ 4

T ~ -L~G

00x 'r



SETPLOT

C ~ ~ ~ 1 &A.A~7tl ~ No NW r I

NFI A~ )OP ';f P 11 rT -f- L U POU ' INE h. QGU, A4r 1 A S O F C P IRE D B eLfn

10' 0 'N r l~ ~i I~ * L AP X , ) ,L*RF L 1 10

DOODj~b CA A0.193 68 ~ROng

Y., ow,

7F 1 T' -f A~fl N CALI - T-4r &',JmjT% UEFINE T'
F OrA TAf ARES Tj ro q 0LOTfly

11'ALL -IT-11,13 I -A,64.00 9
000 7ALL 60...1I'A Etf

0i^AL 34' 1 ~ A f A'I

IO~~a.? ~ R, -rr A j /

1010 7 r- C I i I

303056 .k . A,-1

I T IfilT IT I S~E~

'A T ' JILF IS ftr)TTF AS; A Cl
0

?'I f

* ~ -J, fl' 0, ' r 10j vrr- 1 KN(lW 1 A. NI1 *.. ,Cr~r ~f
- --. Avf wfFN t .nmTf( M lAY I)PL II

000142 'I .

- .) - -- O 4% No, ALL PLOTPA T X.,Ot)Q0p,
r- Y-06prfl.
r' 10 CP4.RACVP)
c yY-F1 l rNTR, *HIls fN1Co% A, DOINT 1%4 TAA PL(%

000152 ~ I

qOO~9j *

I -amGN b-N?1U



!015 2 ( ix A. AX.4 P.O4 AL rQ ,l/" JI O.IYr *I

00021 0 17c4'0r',0 *l?j GO TO 26 A0O

000222 LL - A~j.lj ,-AF jJ).

-t'.A * 'AL-L rFTONT lE-CAODO

7-6R.0200

0 0 0 26'ALH)Q, IT " 6M8 0209

00024' ,tj. 6*00

61.S' ~ r o vv. r A~ 40L71 P1 I Ck.AQArTFQ)

ST' S $-t TI jlfi A C.iPkCTEW TO 16E 05-T (IF

~ 47VfNT;AE7

'-Izb .9. If *Q~A0 RFUR..

I~t.o!'~G~flJv.6P,02C4

- S -f .- ' 4 LCOT'4) IQ' C.4QhrTFP
SF -IS 55 CAlt;f k (.AQC TEP PELI.

f-FA AA4. f\,TFAF

912.s 'r.** QAJ7pl
00039 1 s

- ~ )~ -VC~' ; Ci, 0 C rET PLIT 00!NjTPI;

----- J '-'1 *l POLIL -hO7O' I OS,NT-TADri

100)3P

ODDj Y JI1I.LIEu . 1"- y CT.gi 1C.,
000361 ~ - '8 ! ' I I

100364 vA,_?3 9. il I2 A9 -,R* 020q
0033; P, .4 NV .! *.6z X, *tWT~

0003-5 tfl).l*VI
000.02 LASS. .h6 I'l

000lrwSA ('i~. .I To A 1u

O0D. 36 .9 1 J C, rAD01,6s *llLAHI IZ~ *

336,1 *5904? ?E"1 /6JAllhl6A.0239

4l C
000.5? 35) wsAP;;V

oQ04SA, IFVv.LT.1.r.?TNAI 30 70)31

000661tj TVI.W1;1 -. r, .OR. V.L. I f-ZI (IM70o3?
000.71 31 r'C0,21),1%.LASrLI VAL.EVAL 6A.0z09
oOOS03 31, tSGmaTIJTj.4,?

t
Pj) 68.0209

000503 006 Tr- 34
00050h 32 ENCO~nF 2T.13.LABVL) 44L.RV

4
L *4.0109

00 oszn .1)roa 3 A t'Q T IEl 7.6,;219 bg.02O
000-520 36 4 V 0

c
100026 FNO Rflfl_'s7

4-184

4.I - --



SETSCAL

- l RQF :7tTF #. DTI'8 0flQF CahfF't 
7

F5; RFFOAF PTU0.!.Ie-

slpr 7"T )I "s!.c73Q ro~v~al TO rc'~ &00

I-F A(FT I ''0 ALS 1,T

0 0 01 MA *. A TN7MXNV4AS
CIJ05270 .010 69.0209
000336 1 r,)0A tE1.5i 6A.0209
0G0036 CnrF,,~40 66.0209
000050 3 ~O.U7 800
000050

00007. o~E ?) t'7. AN . 100100 0 03 7IP77778J 6p. 0209

K.' . 33333333300000O0006 900

)00 1 1 'E7C 2 -1.AGE I U,, TY 6A.0209

000130 Kro.* K.' o3 6A.0209

300i33 %.J I F ( W N G 0.k NJS . 0 68.0209
0 0 0 i 3 FrVA*W..00 j 10 onTo?
00 11-5 V VT-.' l/VrNI 6A.0209

0001.7 ~ ~ s 1 (R6*0 'IAOI.LT..S .00. PATTO.flT.2.1 GO30 T() 2
es -ODE *3

000165 e0 -m I,-D

000174 2? ll.T F Orv0?N/'yt6.Ql.
7j.S t68.0200

000.103 ViO 1V* *
0002ir0 r 7 6
000710 ?k LrF -S-*-1U
0002ae, ?A 4M1 V LO S;..(!'.-

10 ?~ ** 1 1 P TtlN 68.0728

3 0?43 1 l-, 7...vTO0 rh To 2

jo S 31 s K. rn TOl p0

4-185



SITEP

Pr Tr e A ~~ 52 T~TFP.AODv 7
~~~~~~R Nn~ *)t .92 F~w Cnrnc

PP IF VAT 4QTkTlrON T, ';TATE S7 FO)P TT'F T. Sl^)Qrs IN sT

i l sw, SL V Smf. SKP.

DOO 0~

000 05 To -r jT 26A 02

ooO~)S s~'v6 .0527

00004? ? 1~ Z~*T?

4-187

7



SONIC

4 ~ i c' t'Wf rA '~ ~ T J. 1T'-f.vEQ, cIS.
4 -*C A'' .~ A roNvi R o TO c NADO(

44' f~ A' h71 1 W/S! r A! T . l Fl'Scr AT IT;

T~ OfF r, Q 0 . UN TT I~

.Cr, A. * T Ic MA!TN. "AIG I ~ N

42, 59. SM. SK. PfllY

'V.f .< '

ISor 33

000:33

0000-6 3 11 37.

O007~ T

30-s 1 ',,-'~ . 1 N. 2

Am'aKw~u

- 4' ,c~4-189



S TALE

-~ I ALLUO KV

* -~ ~~ IE
4
) A.t)Ay TC, HESALA

2233
2236

LATE, MAAT-, MPAPG, -A .%

3 S. ~ ~ . KUNITS, S TI N T, Ruu G I t O

7

3~ ~ ~ ~~ P Ail).4- *t~I£2

L I A) , b: , ES 4

1.'t

E ?eSL

SCC ~.4' ' -~P 
2?

CI. w' 2

3 /SLV 22e

4-191

r 4~ .--------- - --



., 
- .. 

... ~~ ~~... 
.. .. 

$.. 
.. 

..

m 
f*~



AD-A127 695 THE COMPLEAT TRAIDSMAN(U GENERAL RESEARCH CORP SANTA 3/)
BARBARA CA T PLAMB ECK 0 SE P 69 GRC-IM-7112

UNCU ASSIFED F/G9/2

mEshhhohEohhhE
EohhEEEEEEmhEI

*63



&136

MICROCOPY RESOLUTION TEST CHART

NATIONAL BUREAU OF STANDARDS 1963 Aii_



~w~ m.. - -- ~ - 7-77 l i

STIN

Q4- "4Y I''! OPT ftf',t " r) S 4 r &'- WrAOIlitj

AA.

I I p , C? < A c L r'ItlO' A,
7I Q,2 A ~ > I OFd PA! A44 .t2 IT "I

r. Ts:' IF ' ...... NA~E '.N$ ,ToK

r~~~lL ~ ~ Sl"C?'~S 1

IN AF .fC'A-S AM4 1, C',flflaF*l F3U'44 SPFClFIF '-4

ftp-S, ANC -41 F tIuTQF E 1tt.fs ONr n4* T.0 '~S -2

A4h ;: FA'A IQ AS F" 1 
t
. - 4

* -~ ' . F )5AT 1f 0 ' NC T~p

-- -- - - - -- - - - - - - - - - - - - - - - --- 2

S1110 AI OiT'

S'!" 3V .. ' -4 St'I 'N vIQ I~ t J t' t

'1 1 ~ .10 A'"A ' 41

-~ANY A~r AS 'AEP INFO IN C'14
0

0< IN -T" .A

I. --5 A' I 1 S - T Q

-~~~ .1 1 4'1 .4 '

-r F'', 1;.T IFsnC,'

PA NF'; q

or A' ' O'" TP I! JC 4 4 "'y'N .t,!4i,,- i,
* 

t
FL, pIS 'CII JjS thy' I N* Yfl . *7 A

1' ) A ' f l ,. ~4 A t S14 . f' '

A ---. 3.." R~7P woI

4419



C
YOCQ,. NsS1O. ;7TrSl.o7I.NA-.fSS ;?SII0,IVrInI 4 I.Na.F 3s

001) n b ID51 , A S~ ~ 21., T I3T.L

D00124 -. rv F 0I.I31 .4-if .ANfl. L1'0 .4fE..

00003. No 2, NSA T.F .L SS'.

00 0 36 2 '.

000065 3 if.03;w.Fo0lI 4l
000065 r fec.FKF r f(51' or29 ?-4* Atl
000071 1 F % a$F fI I j E) .* 4MF NO) '£ TA 1 "0 i 0 1, .*
000076 Tff-N44OF( II .NF .A-fLL 0* , 0 A Q ?A) T A'.d?2A
000100 -ALL OLO3A' A1.,ST'!N) k7 .0
0001,11 -IFfcO, 1?4 I. '"

Doo le 'F7( N; 1'Y--) CAL ST17f(rIoLr'.wF~g.AsAAr~T 04.2 0
q 0001313 6r8o.rtr

0001'2 !- Iv -S

54 4 I.?. .10r2

731. 7v

2l0o 2 22,

00j663 L.c.*'/

oCC;S6 - Qn cpa; ( s1tQ

I ?7 .. I . L ?1'

2>0222? 10 I .

J 32 3 '1 .7~*l379

D030 i 9 . aT 4 734

000ls? i) . 01,/ ,0-

323 iz 21 '&, ',RF I STAE .- 7A i .- n03(v iv 1 4.

0032 4 )b 39 N.31 -. P61
000330 11 s(3* V'T 7*07 I) 4
00033. P5 n T AO7 4 c 2420

OD030 'j, ;TAOFSNoS f.
00031 on 0" I'

003?24 ALsRoSA194sY~,S..F0v~2vI A0Q

00-4 23 '
3

.FOlCL 7,0714(P. Wj',j71



STINT

At ~ 2IJ USMUL~l It.A' STATIMINT

* 5 1Q:, 1 t~b2 t> I P FUbROLj71NE -R *tr ALL AGkLME NT S I N 41i
* 'l~~:GSIMULTANlLLSL! S1'VEW4L Ti t C T ok IrfS. ;*;

-,s."tS .t"~LSANt. IMIN DENIvAiUvLS A"E CC-.1INIC IN A P??
A' A'"A' ffCA T t I T COMCAN bLt.G INN ! u A T *I N D I F EA.

Irt t2$t, ALL . k.ITI* kCSIULN A'.C vE 1CI!V WuS'7 ?2?
- ' 'iV Ac". uu'ING INT1U6A1 'Ok' F,. tAfl- S>INI b

- * '-' 1. tz-AtIONS MUST kt CONK ILU 'CRW tAt'-. ?e
P.2,

-. ''-I CT WURC. S I I I.I ES lF tAP.,.L A. INTF iEl A T>.

-A r . ' TE,MAT ION ?43:

?432
- -:7>?433

74 34

P, L E' TOPrDAY, IL!..Aj

F.A.. C'lII MAATM., .'iAP5, MAALN.
1 S~ "-. K'N I 5 R(SlIhNT , nflLPL;. IIF

'S W- N Ifoq, SOANCA(SaI

ICLE' EE ,ALIC .S ),X.NTlIJSUANDA(I))

tc -, -: , I

22 -C' 4*

- T ( I - 3 j 7)AS E

lo 2r -L Ti' 7PEs PA

- - '..'*S'..N2Su*.%)a
t
.S~bN~uT'404%at

03L., ~ )' 14)SS..%'5M.6,)4D195~



2457

A ?5
l. 24

Af~ A z . ?4*>k

Z A . I.* A IAA2b

7'TC

O-r - - ?'71 26 
"

ON, ?'72

0 2'73

,,c L  A . M-, I ,1 .,7 ) 7 A.

,0c .r l ".. 7 f

4-196



STOUT

7 1, KF N.APE 5h IAIt Ll I J 267k
IF rP*1, CALL SINE' IF 1T APPEAFSb 'ECESSA-y

TSE!~ 300 I - F 1 ST A-(,

* ?4 7 '
t-'. C I~ S I IT I TI TL t CLLN CAWTI'S .A.-FS?4t

F F( APFWAV Pk1NTL-l
Tk- ..... AT r ATPCL 74P~3

- .A 2 F 5--QkC- A.AM~b FQM- E;.C" .FC
7 
T 2 S'ATLS 4.

-A-4"'. SAT vECTGw pp-

i rC IL S FHu' 0 STIA C I' t t

K%, K KF ~.Pj P. i.'(' A. 'T- 1' -sf IS ?4"

P~-F, NLMt -V ~~N I?

- 1' .T C.)NTkOL ?4

- A'LS N ,T P N Tt L4 , ?67
- - ~ ~ FCI EACT LINEi 249k

: = Tl.N CUNT~uL L L f TM5 . . 25(c

-S
T 

A t vf[TC.- LNTWY I A S T IP- 2502
S' a 5Tf YC

T
Cw ENTPY I AS mLLEW'

1
" I 1 5r

A ITE 0fT'" NI-E 1 A~KAY S"ATES 54

R I I UN T -UL 2SC 6
A',. .L,.:INTLES I i e ,S7

-- .. :;!-NATES (ITtlTAtP"~I) 250p
* . - -AA- j-,)wINATE5 ISWANUI, AZI'.'", E.IVATI % 2Sl

- -,E..-E.T.IC C(QCkDIF.ATtS (ALTITUDE.v .',GjICE. ?510
AT I T -jCE 7511

*A-E "LS S - CS I I IONS LA,,ILEL. Ab AF-EENCE 2512

V ~E L.,CiI P54TrTOuT CONI.UL 251'
- L , ~.I I P 41 N T L- OELE It L 75 1 -

ATEb PO ~SITICIN COOW-lrNATr7S f( o ,; *u-7 I . T. ?5 16
I- 7T,, I A .UT , P" I UT1, F IC . ; b'Y

-2- 'WCANY'-LAk tILOCITY CU-PUNFNITS 4X I,,, ZC2.T. 7IT 51k

CT. - r'"FTA COT - COS P-I. . . P.1 7JT, TC.) ?51q
j- CL A k F( C !TY C_,ORD INA TE 5 1VELL C :T Y -A bN I 'tC F 2520

ZI -,T- . ELFWA'LN) 2!'r
- LA CC;..TCNATLS Of NALAN EGHESI(,"Tv STUPLP ' N

E . c Iyc '"h 1CP}~. 7 OF S IA7F .
A- W- AL 'S PLLS ; STATES(5-7) APPE SCALED A'.L LAt3ELLEC

AS POSITIF. CEVIAIIUNS
25?'

A - ACCELFHAION PRIN.TOUT CTQNTWOL 2S25
KA0- ACCFLFP-ATION PRINTOUT ULLETLC 2526

'a I - SfcC.NT rEWIVATIVES Of PUSIIu. C0ORCIATLS 7527

-wj- wECTANGULAI ACCELE~RATION CUOWLINATES IX OLRLF DOT, 2529

4-1971



tIC.. Jk OCCELERAUIN, TmE1A ACCEL-EAICN, ?530
PI-; ACCEL Rkll(,Ns ETC.) 2531

..j- ULAk ACctLE4ATION V[CTuIw (MAI.NIUUt, AS1'I.,P, 2532
LLEVAT 1Lr) 2533

* -.- ACL~kbyON R4ELATIVE 
T
O VELUCITY (MAGNITUCL, 2b3&

C* P NLPT PA..ALLEL TO VLLUCIIYI COMPONENT 2535
Jl- ICULA- 10 VELOCITY) ?S36

AL't W LQJ 5 - STATES48-10) AWE SCALEL ANL LAtE.A.LD
AS VELCCI1Y ULVIAIUNS

?539
i A 7 1vt. cAPT IoPNS F t TEf PWI N UL~ I - L' IT Er
1'-U- ON~LY T,. CAPTIONS AWE WINIkC. 2541

7 S t A 7 1VE. POSITION kI4INTO)U1 IS LLETto ?562

-b SAE MUST HiE IN. (*LTANM,LL-AW CUUR )!NAlES 5A
- I, -11- KP1 AND IN POLAN C00141)!NATLS FOW UTP P4

p 15 l .w I, NCHANGED FWOP4 ITS VALUE AS S%, "AS LASI 254'

' L . lIStINU FOUTMS ANO MfAUIN3S IN AWWAY SETUP AWL UStj 7549

2551
S:5 AU!V t,' TL N APOUVk AND PAlQWN IS NuT EQUAL Tu ITS PRE~. ;1b

'AL.., Nrw UMNATS ARE INbfmTlf IN SETUP BU.T NO OUTPUT 2553
2554

2555

~L(. C~L' MAATm. MAJP6, MAAL.N.

Q~/ I A'9

I S... * si.v. SMl. SKIP., WC
&. w-voy. kNUimc. T.UPI. 'AlpI

oq/I S/pNo

- ,*7, ., . 2) ol(lb ?563

I ; ., , t I . K,) . r S (6) qA FI ) 5Sb
C E tCL S(IMA o(MUES)?,,'V).)-OE'33),MPJ Sb

! ";.I, T CAP I5) ,0'LAN') )(CAP#CPirtvS, st

I? "'E .12- St.CuI.US *a' 12"570
0o t'!" T. f'A1

I?1 1 ?I.~-T I U' COOWN *IPMAl E, ? 572

4-19 8



I 1?- vtLi I .2-C IT v tC 1A.WO I N ?2A IES 5 257)
3 " -CtL 0 12'-WATIUN CU1014 I 1'-1INA TLS 757

t' ~-ECF 12- POSITION. CC 1-ow,r%AT ts P75
1?- rI. 12.'DEVIATIUN CCO *iUmO INAS I *)27

I?~- I 12- y 12'- z 2571,
2 -.212'- T-TA .12- ,, i ,s

3 1? '.A'U *12. a ZIP, 12'- F L tVA 
1 

1' % St
41. a , . 2-!1 t I?- LCN6ITUDE ... ?' LAI I .1 L *?Zee
5 Yt';TCAL '1?' LAST *12 %01 75b
6 ?- A,, ~ .12m Ai ImlTm ,±2 ELf VA7 I L * ?S84
7 ;? PArfl 1,0 .120- PAPALLEL .12" %UQ-AL

£~~ 'S 12,- M/SEC .12 - /SEC/SLC

I 1? ? 1. rLG/SEC *12 DE(3/tStL/)E C I ).8F
3 17' '- 12- F !/ 5E C 1~2. FTi'SECiLC psb59

4 12' f1tG/SL.C .1 2" if 1/SEL /St! L5Q
o0orv I:~ "E .S LA,S t 7) .0'

10 I0C'.V.F T 0C Al :7cb- 2 140W 95 1 mIG TL uj N I? AIt64

0000.. 1 17(k w . .F- C U ? 591
0 0 " iIF TC 21259..

ococ 1 r C 2 i t ?54

000 2 3 "- rE I ati ?S97
001F , ~L S I ).,t.5) , TO e 259A

000 031 K Cf'ES I KLE 51 -5 2600

00004. ~IF 'V.NL.S;GT b.D7
orou- - ~CALL68OS.

ooc I :LL X*.'?CAP2t 1 . 193CAP2l19196H 68. o50'

0 0 ^1 1 ,'-. t .. - %SFO.iNSFT.I ?e C4
0iiI~ si A t.. INSET.MINCIINSET.1,31 2c, o; 4

000>3 V~ .. .~ IN~ ~?6C 7

000 CI'- ''-4 2609
000,.31 2610
00013? Arp 2611

0 n 0 13 P.N_ Ir0 If.- 1? ?6 12
Of 00 1~ 1F c; -2; KVELeS 21
00014(1 IF .A.E. .K A hCCas 261'
000 1 I F KVE .3 '.. ~V.EQ.S KVEL.6 68.*0507
000~ 1 .3) ',ACCUS6.KA/4 p6
noo012 K,.- 2617
000-O KA..M 76, 1 A
000io C. lI.F.3*. KVEGS KUVU.. 68 * 507

4-199A



0001, 05O0 7

K111"Osc

A i ~ *~ * ~ *'U(~E*lC 6?7

P ? '637

o00? 3-.K 23
TC P ;, , 10 17 263S

t A'~~ CAI .1 M I1 CA( 10 v1K'V IS(#4 I ?

t 'A-l3 MP1''' (13 K )UN I I.~ 26*?

004'l' *C 26-3

S- I, -f. ,) C 2665
0 0 1 f ' - :rt *i. CA : 1950AV611*CAP ( Ii.A I u NTS i I#3- . ?4

1' " 1( '.E L I IS) ISE I 26c

COO,-' A b

0C T~- ",TA, 110 2652

0I0 It0 ) I .25

0007)7 I . _dL'. -I ?. k 6.5
(0 73 T~) 1. 68.05( 7,N ME(IN)L.I

r e~~ I fli ?6



STREP

%'jqw'uTINF STRE P, STArE .PSTATNTTF DERVI 2679gn"aRc f OA:TE 60:. 9 r ON v tR To COC " o0C 'InURCEI D T 6 A1 ?06C 2680lC TOANSFO6.iS STATE ARRAY FRnm PECTANrULAP To POLAR rOODOP.ATES 268
c no VICE VERSA 2682
C 2683
C WITATF -STATE ARRAY IN RECTANGtuLAR COOROYNATES 2684
C p STA T STATf ARRAY N POLAR Cno0RD I NTES 26:S
C -'5TATF NU AUE. III STATE VEr To.S T N PS TATv AND :STATE,. 2606
C NOER a TV HI ,EST LEVEL Of STATE DERI VA TIV S TO RE To&NS 2667
c FOPMED - 2 68 A

C 0 -POSITION& COOPINATES ONLY TPANS~RmiE 2489
1 PnSIYIONi AND VELOCITY TRANSFARMEn 2690

C 2 *POSITION. VELOCITY. AND ACCELERATION 2691
C TPA%tfORoon r9
r 2693

r7 OQ .iTATf PC7SITIVE. TRANSFORM4S FROM4 RECTANGULAR TO POLAR 2694
C COORDINAT'ES. FOR4 NSTATE NfGATIVf, TRANSFORMS POLAR TO ?699
C 0ECTANdGULAR COOROINATES 26
C ?697

C pIrTFN I?/616* 2699
C 2699

000006 'IMENSION RSTATEfLO.2l.PSTATEII0.21.S(l0I.CP(1I 270 0

000006 FQUIVALENCf ?~?.3111Y.84,l.SV0lIIIY)701

C
000006 NisrA-qs?'S9TLTfE 2703

000001 i0 9m NS-.NSS 20

000011 IF (NSTATF.LT.0l e0 T ' 11 2705
700014 1 110 .0 2707
000012 0 'PN.1 2707
000016 2 SIMI.RSTATrIN.NSI 2708

00002. SPr1)651ll 2709
000026 ?S.*?Y9??* 7101
000132 .Q0(Z 2711
000034 ~ ~~W271?
000036 ~ EEel2113

0000.0 VIF (.EIJV.EO)fll 00 TO a 2i11
0000.3 -OPSEDVIIEDVn-Z-.?fll/R 68.0209
nklU0O 5S.0?.* 27 IA

3005 .. S(,RTFI'PSO( 2117

000(161 I~V 6, FfT 01 0.7A. VRy 1
6*00

00 0070 P(l l.EDTVf.*VO0 l.P0O/R *Pl .oq

00104 If (.llERTV.fQ.II GO TO 8 272

000113 D9.tll.J.***DO0*VO?7)9Sll?) 6A.0209
060! 3 l ~ Ov *Vf~90?*~6)0.4Ol~PQ 6A.lZnQ

3)00 47I Ie .F~Tj s -al xgfj,.IO..*?*y.yO.Tfl.21.7n* I vw.EO.YIf3.7[nooSn (6R.n009
*SPCI*P,?.AR*Sl.RfIO..YP/R~hIRSRPU2724

T00~09 4.1,11

2U0020 P 's12NeASR~
k00j;20 T i" ?777

o00220 11~ ' .lI
1001222 c10p
000)??. I? S PINI.PSTBTF 11,N%)

7lA.5 IN Se'l 1 ?711

oIjc sAl.cnStSIIle 1)1"73?

000240 ',NFL.SIN(SP(A)1 ?731

0002.3 rEL.fOSf%0IAII 273a
000246 '.Spt?) 2?735
(0026 7 e'..501) 2736

000251 S(If.S'(Il 2137
0002S2 vs8*tSEL*CA? 2136

000255 -ROCSEL.SmAl 2739
000257 7.

0
8NEWL 1*740

000261 Tr IOERIV.E#Q.a) 60 Tn 18 ??41

000264 AD.37*CSELCA?.RlSRELOCSAZSPi?-CSEL*SNA2SPI6) I 274p
000275 vO.RO*CSLNA?*U@01SNEL SN*?@P (7) CSjfOCf.A2SP 16)) 1743(000306 ,O.RM6SNEL.8.CSEI @5Pf7 274'

4-201



0030 90 .CSmaZ4cLSPI*)AOCkEL@*f)I~A.NLSPI?)fl.(S 2753
1 P6 27547

*3 2 2755
4SP17) 2756

4 5 S~A7CSL@P(6.-SP?*OSNAZ4CS~,4SP4q)5p)2*Na2*SNFL.SphlI~ 2757

I *SNFLOSmII5I*5LSho 2750

000.51 Is CoNT1NU 2760

~004S4 4 CONTIUE 276F

Q000454 FND STRFD

4-202



SUBHEAD

C, ~ 0' D)ATV 0. 'SO ROANO -if. coor

s' NIS PAINTSl PA8FMEArnIN6S

IF LF', IS P0)'1TI~f * VNRS Hill I-j jLEV.TH nw~ IFL~ AQIA .

t~LEV P; NEflATIV(. fELrTES LFV-TM arw OF LOCAL. AQ0Ay.
11: LEV IS Q 0 . PR I .TS ALL R OWS FI LnCA L ARUA .

CC OmPKI.8ASC Om
0O00~A )RMTN !SOAscnN/

i P0o4. KPAAC. L14F. TOfhAy. RUN. P,~~

2 4 %j , FL~i DATE. MAXOM. MAEP(,. .AX, N.

3 KLASS,. Or~mUp . KUN TTS. h.. KTN flK00,, IFEF

4 .NCTV IL E

0 a0 0 o Iq-ENSION4 40f (A) HOGS(S. 3)
0000C4 A TA f W) l S-?& I * NLVW.I

00000' V4v ?,10.4

000005
000010o !INIV.(O.Ll NLV-N.V..
00001J3 CALL X-!TI-S.1. *"OGSO.L~l

1)0 00 0 ? 0

0000021 4 -E

£00oi?? CALL Xol? (4."DG."OBSfI.Lll

1000.34 K&

00003S' IFNLV.LF.1) RET''N
0000 14 I LVL-.I,NI9.
000143 1 1? x Y,. a n
00 0 044 'AL L Y4 C A (-. KOGSIV LI10.,K AP. I 4 iaRr'I Q.
0000513 CALL MC-50 (K.kOc.S(IILVL).I.AKiO.10) 4 TF (KWO.FQ.IH4 I rn TO 14

101) )-7

00 17i 14 -_-) f *

c 1 1 7 C')QMAT f!)Jah&10

00. IT.-ONI

4-203



SLIBVEC-

46

C"jm- u

4-20

loo

slg



0,

as 
a

at ~N- i- i...4-207:



T FLYTE

*~~~ -. N' - Ce I'- T' ,N P.< 1~

A, NL, AN -f A,. MANAM m

T L

*F .w~ FALL. F14 QE T A ,. k Z

-4 .Ai bXfY.ALT~)I

S~ T- f.-

*-L A ACC TL

4920



TITLE R

T 6 1 N. NIC , 1I L)27o

f N T IT L E7e

I L. cfNTELO IN "LO'AININ, 277

7IVL. CEN~TERh 1S 0~!V w ?1 771~

I ~ L F k T? fITLE (L S orlk hLAN11 I 
> 7

A-C: !t A S cill") 
P773

Q-. 5 /b 9

e 5 t,7,A 3456
7

8

68.0o2(9

68. 02L9V

L ~ I. U: s *NJj Ifi' Mb.E.6L-ANK) GO !LU 2 8 0

~ 6 8 .6 2 0

I CALL. . A t r 0 e, ,

C jj

4-211



TITLIN

0T~iF

* -~9'~ ~C'A.071 AG 4Q A ~ .~~v~s! T
t~

CA~L) J 6f j l N FU~,1 T TF

Dl. j

-' hI I L
lo n?1T fMA (t P

.J~Qc.~tw-,

4-2 13 ~k



TRNSFM

I0 1q . o f S4AFS% qNfQI)71IFj r)aII,

,, .,C I TTA;Y NPIECADNT FRM ?619

C rP a SAT Vty O TT RA 28 10

26??
Fo PSTVAtl TRA0 NOM ITATFC C FlDDnAT 9A&C TOPIE n0. ?21

CIO Nc * NF 6640E TRNFORSEf COOIA~r a- amr FAIn aw 619. $

C S - 'v
6

0 TC 74 7* 1*/7,7 ?26

C 2622

C )00,1 6J6 2824

000006 A41 ( T InO'O'

000nie 'r T-r1,3 ?830
OCO0kO D 1 '.2.4 2631 1

000111 i.1 .1 ).AxESLj ?Ir 732
000C1

1  
014.).ifI'e 2633

000625 '.*,'.fS. V2634

000,31 1(.. I.A*FS1 .6,fl 283S
1001,0 rV,..1.t6(J3,I2. 263A

300056 ".4 .%"6r0 1 2839
(O o3r '...) .0 0 (Sj r 2840
000 1*'..S 2641I

000163 S(.. %l' 284?
0000r0 2 T.2.11 2643

000711 2 W iI ..; ( IN1 286
00010? 4 1 .2.-1 264S
000194 ?A40,

0001 )s 1 ?~ 264?
000 1"? 3 1 *. T 1 . 2649

000121 1 ?8469

O001A? ** S26%,
0001 36 285?

.00141'.?. 851

0 01"o'' .'

000 **2,

3000?"I1

4-215



TRPLATE

.. PIE-A~ N CC .j t SA7TtWItL Af TF (- /S

6 ~~uN T~ I,' b I'N7II AL t b lf~) A'-.. AASCSSAS fAS),

1, T I IN 'IAL.E F' ITrE pjN A -(CSSA X '

F ') AC' CC.'. ANA fl~ ; 'VL- It~ S

t 1 S JNE, (NA -A'~ A A' i : NS I c~t P IN 'A f

2C

C 3..

C 0,

O~.-t -C

7, 3

qC17 PF W- L

3 34

or,.~ .. AeSIk S.1.K,2

LOC A 9 AKss 
l K

... -

-. 2 ~ ~Tf. P

.. ..y11~4-2 17



TRPSTA

TQ*0IS.,,

C
C jlT ' A"S F () Too STATFS *ST., TrN Fp~f) a~ AT f1..r alz
r **NOTF ** ALI TE.. CQO4PONENTS )F OTH4 s<r. VECTS MUST RF I 1tvjfFr

000005 TmENs10O ;TiS)?)Sio
000105 TmENI,10- If';).)(Sl,yi101

000005 ALL XMT19..fl

0o0onl -, .,. *2
000015 ALL 97T 0.STfl.KT-I.Y)
JOOC21

000,,?r Y ?

000o'3l . -
000034 1

0 0cJ. :

a3iA tj~ -t
yT -t 1(k~ .3

001)4- 191 T

~.. *IUI'4 L219

7 77 777



IJNAIIT

A 2 UNI ..NAMES, KtI2S V.; E WAT 1F NA
TM

E U~tL

- V- ' K - CCNVEwT 1, LC 01-0:
S~~~ N,-S - ' Nt. CCLr

b'- *N' A usPING Cf'ANCE F VA.I2AHLtS t4LEC~fL Ny NAME

_r* : c AjS ji UNApdI!, :%t t Z,,EN SNt~t TAt)KS...

L A ,AM A%' A YALyE F.'CM A CAm, SE, kuAM64A I $'ELCn"
t~ 't t-c kEAC JN -Akmr-

* E '''L A A%-C ACUWLS!N C;F V
t-~ T aS WQ'M FOR 3C -.2S1 2 C VAN:A-_t-AMES. 9C~

'L'-~ .'A~t. 81 ENIN-Y uG~lil, I -tWi-E WEj IS

:S VNAMES AND li DkS )F-T N AR
ALt: ATVAL VALG At FTC..IEA AMA

.- F 'T SPSAT 11,E CrkU WHOSE - A'h IS, -E%' DATA-

.: AS REAL, FROM CANDS ARE C3NV[WF4'E 1 c I'EGEPS

IF THE F INST CNARAcTEP OF -NAME - '.5 ',$N. N

- 'A-t :7t0!&TINO vAI.IANLE .!

tLa'' Fu-7 L4 ESCAIPTUUN C! VAA:AtfL 7,'

- HYL'!!PAER, IN FIG (TAKEN AS,,T F eLA.,"

I S'.: AvA F 1N V.0KE AS UNITzIF:e,LN'%

AT I)

L !NE I T? F A Y

eL A * CATE, MAkTMP AL. AP,.
.A KNITS, KST INTs KC* JE>

[A' %.-I I)

2 I. .A '-~. 32003.0i

- "633 . 23?ROl.33.9e

C- * l t0 6 , 3?,J .17398 s 8.nbi
p 3--1 31'4. 

8
60rf 1000 . . t )

* IA 3.2463369. 17( 9

T 69.n7*

4-221



A ~ ~ ~ O 1%/ebQzl

:I A' t A

b9 07'I'

N A -Ab.

-77

t A

a . 3p 68 I At

-f~~~ L'% C7Iu -1
10 .. . .A.. . .

14A 1 .6 &A3 47s AjM Gj4 7, IS- r 7E w SC L ,N(,7',

k '(IAMN" ,AU

K>'0

2 ~ kA - *-.(C ( M*

'2?' '7



~UNiTV

11

} I TX'

k f

4 223

• ,~~ _ - .. ..... ..

-' A 1 ~A iP'J



UP STATEF

-'.t T-

Io T ';*F

30039

000 le

31

'3 0

S c

mm m s..-m u

.~- 5,-. -



VECLIN

A 6~I I JF v FC L I Ii 4'kC

C ;nu)r Fl osy f A6.
0

101 %P~A.~ ME" I'OnE

c kIYJa. CP l.S AOAA(1.1 ASP.

000006 1 OF N SION A A t 3 .UP f3 1. CC 13

a 000006 1! J-1.3
000010 10 cc(jl.A*Aa!j)
00001 1 o kJaN

4-22

~~X

Af
-- M.



IOCQ,?O fccJ *I T Q 4 4 0 31 Rfa 1

0

j/00on~lr~p, I

4-21



WHEN

* IQJF OAI 40.o?7q ONYFR' TO Cn 64O

.~TT PATECALP4GP")~~A ..ESSAerF CFFQ T1~ CA LLP

*~. " ANY TP'S Wwr4N- Nil Rr CALLFO
*NAP! f O CALLING POIGRAM

a f _ ADOR OF CALL STAYCEN.T WITHN TWAT Poon.aw
'I NEP Of 1?AY

I , ~IF SINC! LA S CALL OP -,44
* ~P 1 T Ic -!.NINO of jma
*PP Tt~Mf 51.4NCrf 'a5(T CALL ()f *WHEN.

*T £7 O KIUTO PTnLDO.)

00000" 'AL, SEC.4OITI
a 0 7.?'TLn S TOJ .T

0 0 1 c IP II P1~7 T, 0 PTOL -P'

000-1 - -ALO.PALLEQ(N) 0A40. 77 7? 77 77 77 77 77 000000 8

6 AN I. IALI) N. TO,) T ,0T , P . P T
30. FOON~!.7~ V0 A',34H 0 6.7./ TtMf £10.10... CP Tr"! F8.1.

* *(P*7~~~/PP TIM! fR34*7*l

4-231



A"C

160-

- -S.- ** -- go

.. ..t-- 

5- 
" "- ." . . ..,--. - - -- a



re.rt -.

C - 2

- - - - .- - -

t,~. C--

p

* A~. t
* . r

I
* :c-~ '?

- - - -. *'-~> *

a .7 ;,-* .*-

9

4-234 1



XMtAG

TV 0 ,N . ln

ll .F - ,N T _F Of VE2B)R

DO 03 Ci1

a

womm.



MNIX ER

A T ~ AF .04 1C I HjRANFi NF.0Y

I ?. A LCATNG PO)TNT WA.I 28fi?
2s.,

0000'29

4-37



C o mm~nna rn e
fortran common statprents
ENDCOM ea
commonname -- up to
fortran common s t aemen ts 2zie
[NDCOM
EN DALL

I(including CCOM'PK."ccmrrcrrarne l-ard5sf

5-1



V YI2 CAI. Pi (U) RKVI

p I, .ITl!'T, TI J t' ,

~'VSif ilng PRI:l.AT.-%
TAIPE5, iAPF.4) if usinv PRtiDATA and MORDA"A

* (3h), (P (173 or ror, i)RF (10), SET'P(~

J:ViI A

AlL~iLl *V'i'R~~4LPROCRAYDESCRIP'l !()--

-V -

t,, trt another run (new page heading, etQ.

n__U~ -AdmmW.AwN f m



rt i tIo t next f our pages is a~ tahie ol ubruu tfn calls and

rC show m tht-standard I or m for -. r~k'umeut s . "le routines

x-%7,Up- 'TtC 1 -iou~l , .tegories , and rhen alr tabet iztl 1) Dfinitios

iziv o re nctc Ine S E-s i!-s t a.,

a n w-1v T ie ms t , f zirgurnent Sar

orit -eemn v u tor

r.~ ket.narct vecbtor

~0 &-~P N -- rc~et sched1.li V.flITo

maneuvers, lh+')-N if N .ooer

A, - 1matriccs

arrav . entalning for-mat an!V A tc

-5-

V-7-7-



, A..I,.

NAE

A.-

''A.

V~ V A.'L

a.~~ ')~ 11'

A. ~ ~ V r.'~',''' 'A . 'C

- . . - , 0-- K-v KA AA NilMES S Ir A C.

A'-C

A1A

tA.~~ ~~~ ' f5K". V ;; Iu:;:

A 
5 -7



T SS A

CAl.. ?t 
"  

.r vi

"A' ..- € , v .

AL A .<1T(.NUA l S V Ai.'h ''~'

* 
T'_'$, -?

A ~~ .A' '"2ii A',; 1V . ?K.S"' <(K

(1
' -P

5-8' vL I.~*tA



r

* A'

I '~ '

AN'', * "'
.4'. '4

* At'" *'''

- AAK"~"C 9

N:

NC'

A A

'4' -&

- , * C. ~A I ~ , A' A I ~ C4. MS .4. 1 '4 S . ' 4 -- '~ 4'

*

tp A A

A ' 'A

S

S

F, 5-9

- -f'j



S~~ T, I r
E,. -'t J AUK . ' VE N ,C i' NODE

C ;N§ A 2N : L-t<' PLANE

", S• - - A.. A "A" IISN I" ON

SA Am§

SiA'A'

P .:, OFCREASING)

4 .t A L. A J 
t

- (INCPEASINGC

t t -f, L F. A C~ Q 5 E il A!PS!.M..

FLjI,.TT TIME
A -LA NC- POIA:

'a-.,L -- ' ELEVATION AT -LAUjNC--

4* n m num
pv



C I W

- A'. CU F m CH. NL ID

I, .PN, ': PC'AL ZAG7

Vi ~ ~ ~ ~ L N ~ CE ~ MC4..

-- *t t' C ANG T 1 -c

N. A A -fl E.JfA'ICON x-$mp 1

A1L TZ-4ICN 2C,4

-!I ? C (,g N T STAGE

* FA L CIN T N E

si PA-A' 11N 'IMF.

- ~ ~ ~ L "AfV EAN

- - t~ . QATf

- 5~c9'vuMANEUVEN
/ .- - i'-k TrCC;, MANEUVER . .. ETC

05:



&P

- A . TAAL% FNQM
* .S *..A S j SPE:tAL CALL OF MEAC

a '- CA'

Y;*, C AuSES M 1S AGE
P0 A,

* FLAG . .. PLACEC

-;ACAC -Q FR" SS'E-
*~FC ',A pQ 2k'A-AP,,

a4TA CANE 7W, ICC P;.
* ~ ~ " '- '-5-F. 4 FROM DATA CAR,

T~T..0-b MEAN~S

F- r (ALCu~A12ONS

* - A F- '" A' -hq(?.Cfl IN SuRP , SINT
-S M EANS RUNGE K'-rTa

SP-y r'CI(NATE SYSTEm
t, SQ Or FLAT EAR's.

A' SJ-" CF QO(uSE aRm

N ' - t'TFR OF WOUN.D (*RI-
*~~~' IS'" ~£ FOUND ON 5

tA' rMANS RETURN
N.5 L,: SEN OUND oN 5

* ~ ~ ~ , . .. rA
T  

CARD, READ Ry MEAD

AN - E"'EES faINC/pL

, L'PS *ioo~ ~ KUNI!S*£
f 'T &09) IF KuNI TS*C

Iff' 1 UN!TSSO
mSTiANT . OACC*QborD'.2

C~~~ . - APTH t41.3E-5) F'AD/SEC
- '-' ' 4 -- 4 E'%gssTT AT SEA-ILEVEL ...

:f- F IN] [If KuN:TStO
H/ . T3.jf KUNITSAO

A .4 ~! '2P.6



-
.. 

-

c 

&~5.i

P=M AX AN-Mn.



N5.

4 
4

-

[ i 

I

* 9 I

'I "

K -- - - --

.
.

S- - I

5-17

-M 

L N 4 _M M

• 
• 

.

.. 

S.'. 

-



I


